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A. G. Meme" Et 


CULVER STREBT WORKS, COLCHESTER. 
Ox ADMIRALTY axp Was Orrice Lists. 
BNGINBS for Torpedo Boste, Yachts, Launches. 
BOILER FEED PUMPS. 

See Advertisement, as 92. 


WATER-TUBE BO 
PATENT WAUTOMATIO FEED Lup EbGULATORS, 


And Auxiliary ~: jeaaiaaeiiee oor 
. Rubber 


Hose “250° 





MANUFACTURERS 


GUTTA PERCHA & RUBBER, LIMITED, 
Toronto - Canada. 8510 
he National Foremen’s 


ASSOOCIATIO 
ENGINEERING AND ALLIND. BS. 
(Registered under the Trade Union Act.) 


An Association mpeaentin Seemes formed to look after the 
interests of Foremen on Supervisory ses 7 I 
eg eianp. “at ign Botbrs 
j General Secretary. W.C. 1. 


ranes.—Electric, “Steam, 
ede Ry HAND 


Thi sy sizes. 
GHORGE RUSSELL & CO., Lrp., 
Motherwell, near Glasgow. 8207 
STEEL TANKS, PIPBS, GASHOLDERS, &c. 
FT Thos. Pi & Co., Limited, 
HAM. m1 
See Advertisement last week, page 123. 
Pileaty s and Son, 
3 MARINB sparpanne, &c. 
f Newsvry, Bxe.axp. 9¥83 
; frank Locomotives. 
Speetingiies ant Wetkenasite agegt ts 
R. & W. HAWTHORN, LESLIE & CO., Lrp., 
BuGInEeErs, Tyne. 8203 


NEWOASTLE-ON- 

\ AND 
((ochran ct ge TYPES. 
r OLiers. 
| See page 17. B 


: Petter Oi sizes. 


Manufactured by 3501 
7 PETTERS Liuirep, Engineers, Yeovil. 

4“ ” 
_ “Qpencer- LJ opwood” Patent 
| Spe Makers H Boilers. 


+. eet ” gape Hens. 
See page 15. 


| [vincible (jase (j lasses. 


BUTTERWORTH BROS., Lid., 
Newton Heath Glass Works, 




















MULTITUBULAR AN 














arrow & Co., Ltd., 
ee 


SPEEDS UP MILES AN HOUR. 
PADDLE Of oR SCREW a oF 
BxosrrionaL Suattow Deavenr. 
Repairs on Pacific Coast 
by YARROWS, LIMITED, Victoria, British seer 


Columbia, 
SHIPBUILDERS, GIP Rerareens avy Ewe rreens. 


ohn Belazy, imited, 
J MILLWALL, mt * 1216 
Gewerat ConsTRUCTIONAL ENGINEERS, 


Boilers, Tanks, & Mooring Buoys 
Sriis, Perrot Tanks, Arm RECEIVERS, STExL 
Cun«aseys, Riverep STEAM AND VENTILATING PIPES, 
Hoppers, Spreciat, Work, ReParns oF ALi Kurps. 


oyles Limited, 
IRLAM, MANCHESTER. 


AL 
ATER SOFTENING and Fi . Oras 





ne] (Yampbells & PYunter, | td. 


Gear Cutting. 
Worm Wheels cut up to 13 ft. diam. 


Bevel and Mitre Wheels planed up to 3 ft. diam. 
Spur Wheels cut up to 9 ft. diam. 


DOLPHIN FOUNDRY, LEEDS. 4547 


“Yachts, Launches or Barges 


Built complete with Steam, Ot! or aon 
Motors ; or Machinery supplied. 
VOSPER & OU., Lrp., Broap Street, bisieiieasene: 
FOR 
r = S or +4 in g 8 
CARTSH ENKI ENGINEERING & FORGE OO., 
50, Wellington Street, Glasgow. 7698 


1 Pel A PPliances. 


SYSTEMS {ite 
STEAM 











FOR BOILERS OF ALL TYPRS. 


Kermodes Limited, 
36, Tax Tempe, Date Street, Liverroot ; 
108, Fancuunce Sraxzr, Lonpex. 
NAVAL OUTFITS A SPECIALTY. 


ocomotives Tank Engin 


4078 





es 
xicherne ESTAS TEL, ince, 


Works, Leeds Od 2487 
See their Illus. page 143, last week. 


RAILWAY AND TRAMWAY ROLLING STOOK. 


Shee Nelson & Co. L@ 
The ((ambridge oad Dea 
[»strument (e- [4 


Manufacturers of Mechanical and Electrical 
Instruments of Precision. 








Worxs: 8104 


eee ee Southgate, London, N. il. 


Hey Butcher & Co., 


VALUERS arp AUCTIONEERS 
to the 
ENGINEERING AND ALLIED TRADBS. 
4Ls0 FOR 
PLANT sawp MACHINERY. 
68 and 64, CHANCERY LANE, W.C. 2. 





8134 


r['ubes and Fittings. 


Glasgow and sree 


See Advertisement page 126. 





td all othee Wks., Mineral Water Mfrs., pa 
a Mag! — SPaRKLETS ENERAL 
oe pestis Lode 8 N. 18. 7895 


B FA. Fix 


re }{\xtinguishers| 


are foremost as fire fighters. No Acids, No Alkalis. 
Safe to use and always ready ee Free Appii- 
ances Co., Ltd., 109, Victoria St., London, 8,W. 1. 


Umea msit ( ‘ompany, 


TRANSPORT SPECIALISTS. 


Our Combination of Transport Facriirres 
enables us to undertake the oa of all 
classes of Transport Business the Basr 
possible Terms consistent with ‘efficient service. 


Chief Office: 381, ARGYLE STREET, GLASGOW. 
CaBies aND TELEGRAMS: “ TRansit, GLaseow.” 


ement. —Maxted & Knott, 
qunmnalty ry tow y ~-h ADVISE 
LAND AND ROAD. ADVICE ONLY. 
Bighect references. Hstablished 1890. 
Address, BunwerT Avenvz, HULL. 
Cablegrams ; “ Bnergy, Hull.” 
OBANSTIBERS & ATHLINRS 


A t828tin - Normand 


61, rue de ye HAVRE 














Destroyers, Boata, Yachts and Past Baste, 
and Submersible Boats. 
HORMAND'S “aggey <9 yo, or Oll 
Heating. Diesel Ol] Engines 





ON ADMIRALTY LIS?. 


john Kirkaldy, Ltd. »| fatana 
jamgen Sian: 16, Leaves, Se, B.C. 3, 
:B ped ~— ly Haxtow, Hesxx. 


pero. 


=... 


4oxiliary scnenear ~~ <a 


Gtewarts and L_jovds, 4 Pookets, 


CO2 Pisats CER) — 


Y *trow Patent 
ater-tube Bowers. 


7168 
the 


ater 


‘ARROW UND 
G and MACHINING of the various 
lere, ae 
~ 8u British and 
YARROW & \. LED, BOGTETOUR, GLasGow. 


Sod pal & re se L* 


Levexvorp Works, 
_See Full Page Ad =, Dum page’ 72, barton 26. 


Froreings. 
omers & Co. 


__ HALESOWEN. 








ee 


BLTA 0O., Lap., "8417 
LONDON, 8B. 10 (&at Birmingham) 


['sylor & (jhallen 


Presses. 


TAYLOR&CHALLEN, Lp., Engineers, Binminenam 
See Full Page Advertisement, June 26. 








ailway 


So and 
C rossings. 


?. etree * | & SONS, LIMITED, 
___ DaRumrerton, 





AERIAL ROPEWAYS, CABLEWAYS, CRANES. 
teel (\astings. 


‘i SAS oe Nae ce 
Ee J. Davis, here Sea ae 
Tested 
te me ree A 
Mess and 





Basten Hood, Bes Strattera, Bb. 








“ Ri 
are prepared reof art! 
at it mad ll 
7796 | from firms desiring s work pee bm ney a 





Manchester. Od 9753 
: Jilectric ([ransporters. 


8. H. HEYWOOD & OO., LTD., 8143 
REDDISH. 





lectric Agee 
E L 


(UP 70 % TONS.) 
8. H. HEYWOOD ¢ Co., LTD., 


eee Cites. 


5. H. HEYWOOD. & 0O., LTD,, 
REDD . 





_ Filler, Horsey, Sons & Cassell 
esis “1 ~saaaad 


SALE AND VALUATION 
PLANT AND MACHINERY | 
BHGINEERING WORKS. 
__!1, BILLITBR SQUARE, B.C. 3. 
Irom and Stee} 


$= and Eo Parca 





» Scottish Tube Co., Led, 


aul Orrics : 34, Roberteoti Street, Glasgow. 
See Advertiooment page 107, June 25. 





ptol” 


L_pbricating Or 


“Germ Process ” 


see Aig 
Henry Weils Oil Co., 


HAYMARKERT, 5.W. 1. 


Retry, ee sma 








WHLDLNSS CHAINS, L1o. Couitlage 


Fu 
ag 


rhe Sere ee ay: 
m ; 
ee SS a mas 


RAILWAY OARMLAGH WAG WAGON & TRAMWAY 
CARRIAGE & WAGON IRONWORK, also 
CAST-STBEL AXLE BOXES. 8337 


ocomotive [['raversers 
(ALEOTRIO). one 


8. H. HEYWOOD & CO., LTD., 
REDDISH. 


Dredging Ppilent 


OF ALL DESCRIPTIONS. 
FLOATING CRANES. OOAL BUNKBRING 
VESSELS. 


Werf Conrad, HOLLARD 


Agente: MARINE WORKS. 5 
30-41, New Bnoap Sr "LONDON, te 0, as 
See half-page Advert. last 








P. & W. Maclellan, Limited, 
gig Ac GLASGOW. 


ACTURERS OF 
seayas SS AND WAGONS 
DESCRIPTION. 


RAILWAY IRONWORK, BRIDGES, ROOFING, &c. 
Chief Offices: 129, Trongate, Guaseow. Od 8647 





nth se see anen hates S 


~ 


Centrifugal 
pot, One SW/isnson, | 


por cco Re rr = 
7041 





Sin tathgines Atvulddenians inte; Subs lk 
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. is, 6d, 
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LONDON COUNTY COUNCIL, 


The London County Council 


\ [2vites Engineers and Others 
essing the porate technical knowledge | Divot 
to SUBMIT DESIGNS arn Senne BLECTE’ 

TRAMCAR for use on its tram’ 

The competition will be be mat of any 
pemesenyy and whether res t in PGreat, Britain 
© person in the service of the Council will 
be .sligible so come pet, 

Mr. A. L. = 


The designs assessed by 
— General pet: of the Council's tramws: 
of t 


Institu 
award of s Ag of mpet 24 


sends in the design whteh “oe compaitor who 
assessors is the best of those sabeaitted and which 
— with such canted by me 
e designs accompan! tl wee Berg eye 
specifications, etc., must be delivered at the com- 
petizor’s own expense not earlier than Ist November 
and not later than 4 p.m. on Tuesday, 30th Novem- 
ber, 1920. Applications for conditions, » otc., 
relating to the competition should be to 
the General Manager, London County Council 
ne No. 23, Belvedere Road, London, 8.H. 1. 
Com va payment of a sum of two guineas, 
will of i furnished with a general drawing of the 
type of car at present in general use on the London 
eee ok sane accompanied by the more im- 
ulare par en thereto. BP in aor ed 
Pail be <¥ P amare gr to each 
bona fide design and does not su 
draw the same, mye? also ) any person , on receipt 
of the not to com pete ont 
returns the copy of the drawing, etc., referred to 
above, within two weeks. 
AMES BIRD, 


JAM 
Clerk to the London County Council. 
H 419 


(jlamor. n County Council. 
SUMME are @ AND BNGINRERING 
sOUTH WALES GCOALFIELD. 
This Summer Schoo! wil! be held from be 
' #0 August ld4th at the University Coll 
and the Boys’ County School, Penar' 
being Es lng as follows :— 
ang a and Blectrical 
Bingineering, and Science eg for 
Teachers (' eustetry, P yet ones — ). The 
work in each Course will be mai A Sur- 
veying Course, Outdoor and Piel. ork, to to meet the 
requirements ¢ of all grades of students ‘will be held, 
| ve and er” rees in all 
subjects for Demobilised Officers and other Ranks, 
and a Special Course conducted cage in 
Boonomics, Civics and Industrial tory will also 
be held. Full particulars, Prospéctus and — of 
Application Pw 4 be obtained on receipt of a 
—) envelope’ from the “On 
BDUCATION OF ICIAL, Glamorgan County Hall 
Oardiff. H 273 





oe with 








26th 
rdiff, 
E Gousens 








THE 


niversi ty of Liverpool. 
BSSION 1919-20. 
LENT TBRM BEGINS 8th JANUARY, 1920. 
FACULTY OF wot ty BRING. 
Dean—Associate Professor J EMYSS ANDER. 
* BON, Ming. Mtnat O.2, M.1.Mech.B. 
FESSORS AND Lecrurers, 
ENGINEERING, 
Harrison Professor—W. H. WATKINGOR, 
M.Eng., na A M.L.B.B, 
Assistant. Professor— W. MAsow, D.Be., 
A.M.Inst.0.B, 
rer—G. HB. Scuoies, M.B.B., M.Sc., 


A.M.L.B. 
ELEOTRICAL BNGINEBRING. 
David Jardine Professor—-B.W. Marcuant, 
Lecharret oT A.M.LB. 
urer— AGO, 
Lecturer in  ennatess wWleetrlea Engineering 
A, BroMiey Homes, 
M. 5 M. Inst. C.B., M.1.B.B. 
CIVIL BNGINEBRING. 
Professor 8. W. Prraorr, M.A.I., M.Inst.C.B. 
Lecturer in Railway Kngineering— Associate 
Professor Sir +. 5 ASPINALL, ea i 
P.Inst,C.B., M.I.M 
Leotuver in Municipal Sapreering Asces 
a eee? A A. Bropre, Inat.C. “me 
— Dock and Harbour Bngineering— 
‘acan 
Leotorer in ag oe Harbour Construction— 
T. R. WiLTo Assoc, M.Inst.0.B. 
NAVAL ARCHITBOTORR. 
Alexander Hider Professor—T. B. Asr 1, 
R.C.N.C., Ret., MAnst.N.A. 
TGINBERING, 
nd Lecturers in Naval Architecture 


and Peprewing. ” 
DESIGN AND DRAWING, REFRIGBRATION. 
Assootate Professor J. Wimyss ANDERSON, 
M .» M.Inat.O.B., M.I.Mech.B. 
MATHE 108, 
Professor—F, 8. Cangy, M.A. 
PHYSICS. 
Byanes Professor—L. R. WinBERFoRcE, 


arenm—J. Rior, M.A, 
omni eas Preiestet 28. 0.0.8 O.B.B., M.So. 
ALY, te “ 
FR. 8. F.L.C. - 
QROLOG 
Sons ae bs Professor — P, H. G. Bos- 


WELL, O.B.E. 
The Prospectus of the Facult: may be obtained 
DWARD CAREY, wea 


on applica en te es cat 

hat. C.E, Exams.—Over 300 
. Beo. * cow preset. 
ate > 





M. 
MARINE 
P 





Courses for 


ore enone twee 5 LA pate 


iris 

sory Scar util iy 

Assoc.M Inst.C.B., a My = oy +» ote 

Chambers, 58, South SES. oe, 6-10 oss 
nst. C.E., 1. Mech. £., B.Sc., 

<NOWLES, ‘asec, M. Inst. O.8., 

Wi.Sanl, PREPARES ©. GaNDIDATES persons 

or by correspondence. Hundreds 

Courses eng ea at any ena ‘Victoria 

8t., Westm 8.0. 


| Dy sry Special Clanaan. 


en. gines, Alternating Currents, 


Ferro-Concrete, fon, 
Pract. ‘eg ae and yee eC RNNINUTONS: 
University Tutors, 254, Oxford Rd., Manchester. _ 


TENDEBS. 
EBBW VALE URBAN DISTRIOT COUNOCLL. 
PIPELAYING. 
The Urban District Council of Bbbw Vale are 
prepared to receive 


[Tenders ‘for the Laying 


certain CAST-IRON PIPES ( 

and ancillary works the 
weed a — of abeut three miles. 

wings may be seen and Specifications and 

Schedules of Quantities obtained on and after the 

25th June, 1920, on application to the office of the 

, Sir Atex. Bryniz Son & Deacon, 30, 

Gate, Westminster, S.W.1, or at my 

office in Ebbw Vale, on deposit of'a cheque for £2 2s, 

made out to me, which will be returned on receipt 

of a bona fide tender. 

Sealed Tenders endorsed “ Tender for laying Oast- 
fron Pipes, etc.” are to be delivered at my office 
before noon on Friday, the 16th July, 1920. 
= em Pay be acce 





Mr. G. 
Fs... 
—— 











of 
ncipally 9 inch) 
h of Ebbw Vale 


endere 
from persons with pipe laying 
Connell do not bind themselves to accept the 
lowest or any Tender, or to defray any expenses in 
connection with tendering. 

Dated this 46th —s of Sune, 1920. 


HES, 
Clerk to the Council. 


H 388 
IL. 


District Council Office, 
Hbbw Vale. 
BW VA bf 


SLUICE VALVES, &c. 


The Urban District Council of Ebbw Vale are 
prepared to receive 


[renders for the Sup 


DELIVERY of SIX'SLUIOR vate in of 9 id 
and oe sizes, together with AIR VALVES and 
SURFACE BOX 

Specifications and Schedules of Quantities may be 
obtained on and after the 25th June, 1920, on appli- 
cations to the — of ‘the Engineers, Sim ALEx. 
Braste Son & Deacon, 30, Buckingham Gate, 
Westminster, 8.W.1, on d of a ch for 
£2 28, made out to me, which will be returned on 
receipt of a bena fide Tender. 

Sealed Tenders endorsed ** Tender for Valves, &c.,” 
are to be delivered “O ony office before noon, on 
Friday, the 16th J ne (Say 

The Council do not bind ‘themselves to accept the 
lowest or any Tertder, or to defray any expenses in 
connection with tenderin 

Dated this 25th day <> ei 


ul 





une, 1920. 
HUGHES, 
“Clerk to the Council. 


H 389 
BBBW VALE URBAN AN DISTRICT COUNGIL. 


CAST IRON PI PIPES, &c. 


The Urban District Council of Hbbw Vale are 
prepared to receive 


(T\enders for the Supply and 


DELIVERY of about cout of CAST IRON 
== {orincipally 9 inch). 
pecifications and Schedules of Quantities may 
bee Peeained eon and after the 25th June, 1920, on 
application to the office of the Bngineers, Str ALEX. 
Buvure Son & Deacons, 30, Buckingham Gate, West- 
minster, 5.W. 1, on deposit of a cheque for £2 2s. 
made out to me, which will be returned on receipt 
of a bona fide Tender 
Sealed Tenders endorsed “Tender for Cast iron 
Pipes” are to be eS at my office before noon 
on pees the 16th a7 Ty 
The Council do not bind themselves to accept the 
lowest or any Tender, or to defray any expenses in 
connection with tendering. 
RR th ap ae on ye. 


Clerk to the Couneil. 
H 390 


District Council Offices, 
Ebbw Vale. 





District Council Offices, 
__Bobw Vale. 


~" BOROUGH OF POOLE. 
POOLE WATERWORKS. 
Contract ract Ho. 2. 


kT eedere for the Sup pl and 


ae “ a gira ke MAG —-. 
Tenders for th 
yon setting to works 
of one ne triple expansion Pumping 
borehole and ram pumps, ether 
th botler plant, and othér machinery comp ete. 
The plant is to be erected at the Corp 





manutacture, 4 delivery 
and 


The CHAIRMAN and DIRECTORS invite 


[Tenders from Engineering 


Firms for SUPPLYING and =o Sp pee Se 
fyb ge nen bead P and MOTOR, capable of pumping 


and mage per hour against a total head of 480 ft. 
Toate g friction and suction. 

Forms of Tender, Copies of Conditions, Specifi- 
cation and Plans, may be obtained from the under- 


si 
Fei lowest or any Tender will not necessarily be 
accepted 
PRED. J. DIXON, M.Insr.0.B., 
Engineer. 
28th June, 1920. 
Parad 


ise Street, 


rmingham. H 493 


SOUTH STAFF..RDSHIRE WATERWORKS 
: OOMPANY. 


ix Baxkruprcy. 
DACOTT & BROWN 
BY ORDER OF —— TR ; 


Fer Sale by Tender asa Going 


| age og ae Poo ge INTEREST in thie 


MODERN FACTORY 

Pumttenee a ULAM SsT 
HOLBORN, W. 7 —. 
T er tte the whole of the VERY VALUABLE 
PL, a MACHINERY, STOCK-IN-TRAD}!; 


comprising all the necessary equipment for th: 
com manufacture of Binoculars, 
ments and Spectacle Lenses on up-to-date lines. 
, Forms of Tender and et ed information may 
ined of Messrs. ELLzs, 8 ALAMAM, Costes 2 Co. 





COUNTY BOROUGH OF GRIMSBY. 
ELECTRICITY DEPARTMENT. 
The CORPORATION are prepared to receive 


[Tenders for the Following :— 


pe cress No. 145, BOILER HOUSE PLANT. 
e Specification com comprises two Water-tube Boilers, 
a with Economisers, fittings, fans, Chimney, 


_ oe No. 3000 HIGH 
PRESSURE TURBO " ALTHRNATOR AND CON- 
DENSING PLANT. 

Specifications and Drawings 
from the und 
One Guinea, whic 
bona-fide Tender. 

Tenders are to be received by first post Thursday, 
August 12th. 

W. A. PRemieteg o Lt.-Cel., 
—— Blectrical Engineer. 

Corporation Blectateity orks, 

Grimsby, June, i020, 


0. BRB 


MINISTRY OF MUNITIONS, 


may be obtained 
ed on payment of a deposit of 
will be returned on receipt of a 


H 442 





BY DIRECTION OF THE DISPOSAL BOARD, 
(PLant and Macurvery Sxcrion). 


¢ BOILERS. 


“ee Sale by Public Tender. 


16 MARINE BOILERS. 

16 Yarrow Type MARINE TUBE BOILERS, 
Heating surface 3,500 sq, {t., Working 
prewure 235 lbs. 

For full particulars, permission to view and 
Tender Forms, apply to CONTROLLER, D.B.1 * - (3), 
Oharing Cross Embankment Buildings, W.C. 2 

Tenders close TEN a.m., JULY 10th, 1920. 


Nore. — For particulars of other Government 
Property for Sale, see Surplus, 3d. at all 
Bookstallis ; or by eveerty <r jon of 2s. 
free in the United Ki 7, Winer e in advance to 
the Director of Publi ty, inletey of Munitions, 
Wee Place, London, S.W. 1. H4 





a. R. 


MINISTRY OF MUNITIONS. 


BY DIRECTION OF THS DISPOSAL BOARD 
(PLant awp MACHINERY SECTION). 


or Sale by Tender. 
THREE DIESEL ENGINES, DYNAMOS AND 
COMPRESSORS. 


One Willans DIESEL OIL BNGINE ee D. 110), 
by Willans & Robinson, a” dyes with Compressor 
~ Dynamo, direct coupled. e 28 - by 10 ft., 

aigh from floor level 14 ft. 

ENGINES, ¢ cylinder, 320 B.HP., 9 ft. Flywheel, 
250 ‘ge ® ~- lter Tank for fuel oil, rectangular, 
steel. Fuel Oilfeed Tank, cylindrical, steel 
rivetted. “Onn set 4 ton Chain Bl ocke. 

reg COMPRESSOR, by Reavell & Co., Ipswich, 
No. , 20 r.p.m. One - Injector Bottle, 6 ft. 
by al est ext., with eetle Stee 

One Starting Bottle, 6 by 15 in. ext, 

_ reserve tarting Bottle, 4 : by 17 in. ext. 


y 17 in. ext., 
with § pressure gauge. 

Air Bottles, tested to 1,500 lbs. per sq. in., gauges 
calibrated 0-1176 lbs, 

DYNAMOS, by esr ats | Chelmsford, 225 Kw., 
220 volts. 220 r.p.m., 6 pole, compound wound, 
Panel (marble), (a) top section, 4 ft. 6 in. by 2in., 
(b) bottom section, 2ft. by Jin. A fitted with :— 

One Ampere Meter, calibratéd 0-1200, by F. A. 
Greene, London 

One Volt Meter, calibrated 0-260, by F. A. Greene, 


ndon. 

Two Insulated Links, one single-pole Circuit 
Breaker, 1000 amps. over load trip. 

One D.P. Knife Switeb, two blades per pole. 

—_ Watt Hour Meter, 1000 amps., 220 volts. . 

e Cha ver Switch. . 

Bt fitted with bee oe eget 

Alsoa vows | sone eee. 

Two Willans DIRSR OIL BNGINBES (No:.8.D. 
bod and 114), p./ Willans & Robinson, Rugby, with 


” 





pt tent tha Maaee Ba payment of the = oy 
pet , which wil returned on receipt of a bo: 


Tenders enclosed in sealed on 
to the and 
aot 


Dy direct cou 
‘occupied 94 ft. by 10 ft., Seughe f from floor 
level 14 


BNGLNE, 3 3c © ler tank for fuel Rg soca 

220 r.p.m. lter ‘or f 
steel. Fone Fe Fuel Uilfeed Tan i, eplindrleal, steel 

rivetted. One set 3 ton Chain 

AIR COMPRESS OR, by Meavell & Co. 

DYNAMO, by Phenix, 170 Kw., 220 volts, 220 
r.p.m.,6 compound wound. ; 

Also a quantity of Spare Parts. 


ace full particulars, list to 

a Tepderforms,apply tothe CONFROLLBE, | 

Die. (0, ih Obaring Crow bankment Buildings, 
sea ae RA Tth, rr at ore a.m. 


in the Unik Kin 








Whitehall Place, Lonion, §.W 


the best manufactu xed 
ae Form of Tender oe ta 





Chartered Accountants, 1 & 2, Bucklerebury, Chea; 
side, B.C. 4; Messrs. SINGLETON, FaBran & Co., 
Chartered Accountants, 8, Staple Inn, W.C. 
Messrs. WooLre & WooLrs, Solicitors, 16, Hanover 
Street, W. 1; and Messrs. Humperr & Furr, 
Surve , 11, Serle Street, Lincoin’s Inn, W.C. 2 
Tenders to be submitted to Mesers. HUMBER: 
AND FLINT, 11, Serle Street, Lincoln’s Inn, W.C., 
before Twelve o'clock, on WEDNESDAY, JULY 21st. 
but the do not bind themselves to acce 
the highest or any Tender. i 





PRELIMINARY ANNOUNCBMENT. 


JAMES WHITELEY, LIMITED. 
In VotuntTary LIQUIDATION. 


TO ENGINEBRS, COMMERCIAL MOTOR MANU- 
FACTURERS, B 


OAPITALISTS, COMPANY PROMOTERS 
and others. 


the Valuable Freehold 


FACTORY, FOUNDRY and PREMISES, 
eae with PLANT and MACHINERY, FIix- 
TORES and GOODWILL of a WHITBLEY, 

a aig FOR SALE by T™ TEN 


THE FACTORY contains @ com 
Foundry Equipment for the manu’ 
raw materials of a Commercial Motor Chassis, every 
part being made in the Factory with the exception 
ot —~! Tyres, Carburettor, Magneto and Timing 


Sha’ 
THE FOUNDRY is equip for making every 
Casting on the Chassis, inclu me Gennes Castings, 
i-stee] Comings, Aluminium Grank Cases, etc., 


etc 

THE PRODUCE being manufactured is a 30 cwt. 
Chassis, this size of Chassis being in almost 
universal demand. The Product is standardised, 
is , ote., and 70 per cent. of the Patterns are on 


P’Port of the Plant and Machinery is almost new, 
and the whole is in excellent working order. 

THE OFFER pronase an excellent opportunity 
acquiring an ye Man uring 

tion which can be out on Mass 
uction Lines, and which is is of great value. 

THE FACTORY containa 50,000 sq. ft. of covered 
floor s , and is situated within five minutes from 
two alifax passenger and goods — and is in 


sowes of preparation, and will be sent, when ready, 
plication, and for further culars and 


Plant and 


for 
Pro 


m to view, apply to MOORE & SHEPHERD, 
heuer, | Halifax, Solicitors, or to 
RANE 8. MITCH 


Ban 
ee. Street, Burnley, 
Joint Liquidators. 
H 426 





SUMMERSCALES LIMITED, KEIGHLEY. 
PRELIMINARY to SALES by AUCTION. 


[lenders are Invited for. the 


SALE by PRIVATE TREATY, of the whole 


of the 
PATTERNS, Pe PATENTS, 
ee 


GOOD WILL and VALUABLE CONNECTION 


SUMMBRSOALES LIMITED, 
LAUNDRY ENGINEERS’ BUSINESS, 
semeeer with the 
NAME and WORLD-WIDE REPUTATION of 
SUMMBRSCALES LIMITED, and the exclusive 
right to use such name. 
a is Work < Zooannes and COMPONENT 
of MACHINES necessary for the con- 
hone A “4 the cabaieen of this Class of 
Machinery and for the exeoution of REPAIRS and 
RENEW. , the —" of which at Cost Price 
or Valuation, the Recent 
(i'lustiated) Cata ee is conditional upon the 
purchase of the Patterns, de. 
The A somery ges to be supplied with a fall List of 
Custo 
it B._ The Patents under which the “* THRESH ” 
INFECTOR is manufactured are not included 
ie the above.) 


also 
TENDERS - Invited, under SEPARATE 
iar 


TTERNS, Be eh DRAWINGS 


for ANU PACTU RERS of 
Y for use on RUBBER 
LANTATIONS. 
be in PROGRESS, COM- 
MACHINES, REPAIR 
and the 


VALUABLE "ia of 
SQUEEZING 


Such WORK Bs mia, 
ar P. o 





ndersigned, not later than 12 o'clock, noon, on 
Thurstey, Jaly 15th, 1920. : 
SALES by A AUCTION of the whole of 
MACHI and PLANT, FREBHOLDS tne 


are under the dates of 


t+ | other 
which will shortly be » 
DAVIS SHOBSMITH & MARSHALL, Auc- 


ii, Harrison Road, Halifax. 
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ON CHAIN DRIVING THEORY. 
By F. M. Lawson. 


To a commercial mind, perhaps the first appeal 
of any proposition in engineering is with regard to 
the practical issues which are likely to result from its 
direct. application. The commercial mind is not so 
much concerned with the theories involved, but 
prefers to examine them in the light of actual 
practice. The true theorist, on the contrary, prefers 
to commence from first principles, adopting as his 
base a point as in Euclid. From this beginning he 
sets down his proposition and deduces the facts 
which may be inherent although not always self- 
evident. He is content that the theory shall be 
subjected to the most careful scrutiny in its smallest 
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detail, and is not satisfied unless the test of actual 
practice be applied in order that his conclusions 
may be proved to be sound. 

Research work connected with chain driving is 
undoubtedly difficult, since in any chain drive there 
are at least a score of variable factors, the alteration 
of any one of which may involve alteration of 
several others. The following list gives 20 variable 
factors: (1) Number of teeth in wheels; (2) revo- 
lutions per minute of wheels ; (3) ratio of reduction ; 
(4) inclination of drive ; (5) material wheels made of ; 
(6) steadiness of load ; (7) speed of chain; (8) pitch 
of chain; (9) lubrication of chain; (10) pull on 
chain; (11) centre distance; (12) inclination of 
chain; (13) type of chain; (14) design of chain ; 
(15) length of chain; (16) tension on ‘slack side 
of chain; (17) bearing pressures; (18) weight of 
chain; (19) accuracy of manufacture of chain; 
(20) accuracy of manufacture of wheels. 

Looking at the above list it will be observed 
that if.one factor is altered and a different result 
obtained it will be impossible to say whether the 
difference is due to the original factor being altered 
or to one of those factors which is affected by its 
alteration. For instance, increasing the number of 
teeth in a driver wheel may give a longer life, but 
is this longer life due entirely to the number of teeth 








being altered ? Is it not also due to the fact that 
by increasing the number of teeth the pull in the 
chain is decreased and the bearing pressure reduced ? 
Or, again, would not the life have been increased 
still further if the alteration had not affected the 
speed of the chain ? ; 

Tests would have to be carried out ad infinitum to 
establish any definite theory which in itself is an 
absurdity, so that if any theory can be outlined 
which will enable those engaged on practical 
research to direct and concentrate their energies 
along defined paths their time will be saved and 
progress made. 

Now, to follow in Euclid’s footsteps, what is 
the point common to all chain drives ? 

In considering a chain drive the simplest form 





may be stated to consist of a driver wheel, a driven 
wheel, and a length of endless chain, the utility of the 
chain being to transmit power from the driver wheel 
to the driven wheel. The chain consists of a series 
of links connected by studs, so that the centre of 
all studs in the chain travel along the same path ; 
consequently if the path of one stud can be definitely 
located, the paths of all studs at any position in the 
chain drive are located, and this stud path in its 
relation to the wheels is common to all chain drives 
and consequently may be cansidered as the starting 
point, for it is a line generated by a point. 

Now a stud in a chain l-in. pitch running at 
500 ft. per minute moves a pitch length in ¢}, second, 
so that it is impossible to see the path of any one 
stud although the light wave of the path of all 
studs may be observed under favourable conditions. 
The practical value of this light wave cannot be 
exaggerated, but it has one drawback for research 
in that it is not capable of measurement, and 
consequently a method had to be adopted to obtain 
actual stud paths at high speeds which could be 
measured. The method the author adopted, and 
it is a method which has the advantage of being 
simple, is as follows :— 

To one of the studs in a chain a stiff pointer was 
fixed extending about j in. beyond the width of the 





chain. When the chain was running a board covered 
with beeswax was moved towards the chain so that 
the pointer scratched the path in the wax. In 
order to simplify the mechanism, records were taken 
separately at four different places: (1) Entering 
driver wheel ; (2) leaving driver wheel ; (3) entering 
driven wheel; (4) leaving driven wheel. 

In this paper the author has concentrated on the 
first division knowing that if this is solved the three 
remaining divisions can be solved in the same way. 
Before dealing with these practical results it is 
necessary to investigate the theory, for, although 
chain drives have been on the market over thirty 
years, no satisfactory theory has yet been published 
as far as the author knows, and consequently the 
following is the result of research, 


THEORY. 


The “true” pitch circle diameter of a whee 
may be calculated from the formula : 
Pitch circle dia. = p cosec a inches 
Where p = pitch in inches. 
Tr = Number of teeth in driver wheel (or 
driven whee: Tn), 
180 


da=.—. 
anda Ty 


(a) 


The speed in feet per minute of any point on the 
pitch circle is equal to: 


re Reome feet per min. (6) 


Where N = revolutions per minute, 


If the chain is running towards the wheel the 
“* straight’ speed is equal to: 
pNTr 180 p N © 
12 la 

It must be noted that the speed (b) is always 
greater than the speed (c) since the linear measure- 
ment of the circumference of the “true” pitch 
circle is always greater than the linear measurement 
of a polygon composed of Tr sides of length p. Or 

expressed otherwise : 


Speed (b) : speed (¢) :: 4: sin g ° 


feet per min. or feet per min. 


- @ 
, 180. 
and a is always greater than —— sin a. 
v 


At first sight there appears to be a difficulty 
in accounting for two speeds because ‘the centre ot 
one stud may be travelling circumferentially at a 
higher speed than the centre of a stud behind it, 
which is travelling in the straight line. lt is 
accordingly necessary to analyse the straight speed 
and see what is meant by this. 

Firstly at dead slow speed it is obvious that the 
path of a stud travelling towards the driver wheel is 
composed’ of arcs of the “true” “pitch circle, the 


chord of the are being equal to p, see Fig. J. «(For 


Ard 
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convenience these arcs are afterwards referred to as 
** pitch arcs.’’) 
eg: which is travelling 
without cyclic variation; the speed at any point 
on the arc is constant. In Fig. 2, let 
EXF G = 'pitch{eirele 
D!A = pitch'='A'B = 
The velocity in te GN circle may 
be resolved: into horizontal and vertical velocities— 
the horizontal velocity being proportional to X M, 
the vertical, velocity proportional to X N, when 
X Y represents the velocity at the point X which 
may belead from formula (5). 
Meee ES <= Serkantel weesty of potas X. 
= XYoou MXY 
= XYoos 0, where 0 = XO E. 
AES sep ey ps 
=XYs 
= XY sin 0. 


Now X Y from formula (5) 
_ 7p N coseca 
12 i 
. Hence horizontal velocity at any point X 
—7P) N 
Ba 2 
And vertical velocity at any point X 


= TPN cosec a sin @ feet per min. . 


cosec a cos 6 feet per min. . (¢) 


(f) 


It follows that the horizontal velocity at the 
point A, where 6 = a 
_ wrpNecota 


- @& 
12 
which, when a is acute, is always less than 


~ (c) 

y ayn speed (c) is always less than speed (5), 

which is the horizontal velocity at the point E, 

there must be some point between A and E at which 

the horizontal velocity equals speed (c). To find it : 
Let X be the point: 








The horizontal velocity of X=" 2 cosee a cos 6 by ( 
and the speed (c) is 180 pN 
Za, 
These are equal if + covec a cos @ = 189 
a 
ccos@msteme ll, . & 
rT 


The various values of 6 for different values of 
Tr are given in the following table. 


Taste I. 
Tr 6. Log Cos 6. 
10 10 deg. — 22-86 min. 9- 9928326 
15 6 deg. — 54°84 min. 9-9968303 
30 3 deg. — 27°82 min. 9-9992060 


The value of having located the point X by 
knowing the angle ? is that this point may be known 
as the point at which “ action” commences, or in 
other words the point at which the horizontal speed 
of the pitch circle path begins to get greater than 
the straight speed of the chain. 

In order to simplify reference to this point later 
it appears advisable to give some definition to the 
portions of the aro A ED. 

Let A X be termed the period of inaction, 
X E be termed the period of action 
EX! Liver EXi= E X) be termed the period of 


X!D So ecune the sevond period of inaction, 
Where X is located by the angle E O X whose cosine = 
Trsina 
Tr 

Point of Impact.—It is obvious that the point A 
on the pitch circle may be accepted as the theoretical 
point of impact. 

In Fig. 3, AK represents the direction of pull 
of chain at point A and A L re»résents the direction 
of pull from wheel at point A. 

The pull AK = pull AL. Hence impact pull 
AJ must be such as will make A L the resultant of 
AK and AJ. 

Now 

Av = ALsine 
or 

AdJ=2ALsina 

Now if AK which = AL = pull on chain, the 
vertical impact blow must be equal to 

2f sin a where f is the pull on thechain . (m) 
The following table gives values of vertical impact 
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blow for various numbers of teeth, when the speed 
is such that the point of impact is the point A. 


Tasre II. mee ? 
pact in Terms 
of Pull. 
pull x 1-0 
pull x 0-684 
pull x 0-618 
pull x 0-518 
pull x 0-416 
pull x 0°347 
pull x 0-313 
pull x 0-209 
pull x 0-134 
pull x 0-105 
pull x 0-067 








What Happens during the Period of “ Action” and 
“* Reaction.” —The period of action commences at a 
point X, which is found by the angle 6 being known 
from formula (k) : 


i.e., 


Tr 
So, since the total period of action and reaction : 
arc AED:: 6: a it follows that between X and X? 
the chain in the straight will have travelled a 
horizontal distance e 
= — p inches 


cos @ =z TF Sina 


- © 


- A 
and between X and X! the wheel will have travelled 
a horizontal distance 











TABLE IV.—Tests Carrrep Our at THE Works or Messrs Hans Renoxwp, Liwrrep, MANCHESTER. 
























































No. "Gains | “Chain” Tr. Tn BPM. | F.P.M. pu, | “Hp~ ‘ee cote. 
in. 

1 Roller. 1 17 17 1,000 1,420 230 10 Long None. 
2 Roller. 1 17 17 1,000 1,420 230 10 30} Oiled. 
3° Roller. 1 17 17 1,000 1,420 230 10 304 Oiled. 
4 Roller. lt 10 30 450 560 _ _ 45 Oiled. 
5 Roller. lt 10 30 900 1,125 _ _ 45 Oiled. 
6 Roller. lt 10 30 1,200 1,500 220 10 45 Ofled 
7 Roller. lt 10 30 1,200 1,500 _ _ 45 Oiled 
. Roller. lt 10 30 900 1,125 73 2b 45 Oiled 
9 Silent. 1k 15 54 1,200 2,250 36 2 45 Oiled. 
10 Silent. 1t 15 54 900 1,700 48 2k 45 Oiled. 
11 Silent. lt 15 54 450 850 96 24 45 Oiled. 

12 Silent. + 15 15 1,040 650 920 18 = Oil pump. 























FS * In test No. 3 the point was attached to the rear stud of outside link. 
outside link. 














_ TABLE N&V. 
oo. Slightly rounded 
<- 7 7 - ]-— -7T 
ee 
peak 
K-38") 
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In all other cases it was attached to forward stud on 


= chord X X1 

= 2X Osin @ inches 

== p cosec a sin @ inches . (p) 

Consider two studs (n pitches apart) in a a 
the forward is engaged for action at X and the back 
one is travelling a distance = p behind it. At 
high speed, in the majority of cases it can be proved 
from the stud path tests that the path of a stud in 
the straight is straight. Hence the forward stud 
will travel a horizontal distance given by (p), while 
rey back stud travels a horizontal distance given 
y (0). 





sin 0 
Also the distance (p) ____p cosec a sin 0 “6 
the distance (0) Op ™ sina 
a a 
sin @. 
Now is known to decrease as 9 increases. 





0 
Hence the distance (p) is greater than the 
distance (0) 
Consequently a certain amount of elasticity is called 
for in the chain between the forward stud and 
the stud n pitches behind it when the stud path of 
the latter is straight. The measurement of this 
elasticity may be found by subtracting the distance 
(0) from the distance (p). Or elasticity required 
during period of action and reaction : 


= pcoxee asin — 2? = » (2° - 2) @ 
a sina a 
when 6,is given by 
con'@ we JF sina 
T 
and cna 
Tr 
The various values for numbers of teeth, 
when p = 1 in, are given in the following table : 
i Tami  y 
. le sim = 
ta. (=: -3) 
” 1 0 -00640 
15 1 0 -00283 
30 1 0-00070 
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Or, when @ and a are small, this formula (q) may 
be written : 

Elasticity required during period of action and 
reaction 

— 0-647 
Tre 

How does Impact affect the Life of a Chain ?— 
Damage done by impact may be considered under 
two i 

1. Invisible damage such as fatigue of material. 

2. Visible damage such as the loss or malforma- 
tion of metal from the tooth of a wheel, back of 
liner, face of silent link, surface of roller, &c. 

These two types of damage at first sight involve 
complications in arriving at a life formula. [f, 
however, a chain drive has a reasonable factor of 
safety the invisible damage or fatigue of material 
does not exist as a potential factor, but it is un- 
doubtedly the factor which comes into evidence 
when tests are carried out under abnormal conditions 
such, for instance, as a life test on a chain with a 
factor of, say, 4 on a 15-tooth wheel running at a 
high speed. On such a test as this the chain fails 
after a few hours through fatigue of material, and 
the test is consequently almost valueless for com- 
mercial purposes, since few, if any, drives fail in this 
way, and those which do fail may be due to other 
causes, such as a low factor having been created by 
an excessively tight chain. In other words, these 
tests are similar to Wéohler’s researches, which 
proved that parts subjected to variations of stress 
for long periods must be provided with a higher 
factor of safety than parts subjected to a steady 
load. 

Hence for practical purposes damage which is only 
visible under the microscope may be overlooked, 
but it must not be forgotten when complaints arise 
since it is then a potential factor. 

Visible damage creates malgearing, and the greater 
the damage the greater the malgearing, and conse- 
quently the greater the impact. Summing this up 
it appears as if damage accumulates at compound 
interest—thus, if achain has increased in pitch 
1 per cent. during five years it will certainly have 
increased more than 2 per cent. in ten years, and 
may quite conceivably have increased to 2 per cent. 
in six years. This compound interest may possibly 
be reckoned as constant for one type of chain, but 
the constant is hardly likely to be the same for a 
roller chain as for a silent chain ; moreover, it may 
vary with the pitch of the chain. There appears 
at present to be no method of arriving at this 
constant except by the lengthy process of testing. 

Some useful purpose will be gained by arriving 
at a comparative life formula for any one chain 
with varying numbers of teeth in the wheels. Such 
@ formula will be useful in determining the com- 
mercial value of the number of teeth in a wheel. 

Damage done per minute to the studs is pro- 
portional to the impact blow x number of times it 
occurs per minute. 

= 2f sina x N Tr, using formula (m). 

N being the R.P.M. and f the pull on the chain. 
Life of the chain varies as 
Number of studs 
damage per min. to the studs. 
If L = length of chain, number of studs -— 
= 
Pp 
3fsina N Tr 
L 
™ QfpNirena 
Now the drive is given, ... f xspeed of chain is constant 
Jen 
oT 
. Life of chain for a given drive varies as 
L 


(s) 
sin a 


Ezample.—A 10-h.p. drive, 600 r.p.m. to 200 
r.p.m., centres 4 ft., chain 1 in. pitch. Which drive 
is the best commercial proposition, the drive arranged 
with 15 T and 45 T, making the cost of the drive 201., 
or a drive having 20 T and 60 T costing 241. 


- 





-*. Life of chain varies as 





Tr is constant, using formula (c) 





where a= 19 . . ° 
Tr 


chain for 20 T drive, say, 136 in. 
Life of 15T drive: life of 20 T drive :: 126 cosec 





3 

12 deg. : 136 cosec 9 deg. of the throw path was considerably less, having 

= 608 : 870 ReeePE t0'SE pee Oa STP CSP Per 

Tn So es oe an In of th om en 

belie OAR? Rae in the path leading to the wheel, but in every case 

; the path dropped to the point of impact. If 

cost of 15T drive : cost of 20T drive:: £20 : £24 formula (r) is applied to tests Nos. 4 to 8, it will be 

Hence the 20 T wheel drive is a better commercial | found that the elasticity required is 0-0096 in. 

proposition. Before considering how this elasticity is provided 

1t must, of course, be borne in mind that there is it is advisable to state the two facts that have been 
a limit to the number of teeth which can be used, | established by these five tests. 


for, when a chain wears, it gets out of gear quicker 
with a large wheel than a small one. 

This question of damage by impact opens up a 
strong case for small wheels, being of the same 
hardness as the portion of the chain which engages 
with the wheel. 

Thus in the case of roller chain wheels with only 
a few teeth, these should be hardened since the 
roller of the roller chain is hardened, but in the case 
of small wheels for chains in which unhardened links 
engage with the wheels, it is probably sounder policy 
to have a mild steel wheel unhardened. 

Stud Path Tests.—Mention has already been made 
of the method adopted to record on wax the actual 
path of a stud. Particulars of a few of these tests 
are given in Table No. IV, and the salient points 


| reproduced in Table V. 


Tests Nos. 1, 2 and 3 may be grouped and termed 
lubrication tests since the only altered factor between 
No. 1 and 2 was oil, and between No. 2 and 3 the 
only alteration was that the chain was reversed 
so that the point scribed the path of the stud at the 
rear end of the outside link. 

Much valuable information can be obtained from 
these three stud paths. In the first place (test 
No. 2) the stud path leading up to the wheel assumed 
a straight line when the chain was oiled, whereas 
when the chain was bone dry (test No. 1) the path 
showed a series of arcs with slightly rounded joints. 
Secondly, when the pointer was placed on the rear 
stud of the outer link (test No. 3) the path showed 
a straight line finishing off with one arc before 
entering the wheel. 

The only possible explanation for the difference 
in path before and after oiling lies in the theory that 
lubrication supplied the necessary elasticity. 
Formula (r) gives the necessary elasticity in this case 
to be 0-0022 in.—which elasticity in test No. 2 
might be provided by oil in any one of the following 
four places. 

(a) Between tooth of wheel and roller of chain. 

. (b) Between roller and bush. 

(c) Between bush and stud in engagement. 

(d) Between bush and stud behind engagement. 
Thus it appears that each film of oil supplied 
0006 in. of elasticity. 

In order to test if this theory was correct, test 
No. 3 was tried since lubrication could not affect the 
rear stud path of an outside link when this was one 
pitch in distance from engagement. The result here 
proved the case; the path being a straight line 
ending with an are before engagement with the 


1}-in. pitch chain, whereas tests Nos. 1 to 3 were run 
with 1-in. pitch chain, it might be argued that more 
elasticity could be expected, but a detail investiga- 
tion of the throw path proves that, if the stud can be 
thrown off its path, elasticity is not necessary to the 
extent provided for in formula (r). 

In Fig. 4, let A Q'S represent the throw path, 
A being the point of impact. 

Now the length of the line A Q'S D is greater than 
the length of the line A Q'S D. 


Hence the stud path is greater from the 





point A than is represented by speed (0). 
But 
Speed (6) _ a 
Speed (c) 180 sina 
TT 


which is constant for any given wheel. 

Hence if speed (5) is increased by impact, speed (c) 
is increased in the same proportion. 

But the straight stud path is straight, hence the 
straight speed must be greater than that supplied by 
speed (c). In other words the effect of the throw 
path is equivalent to increasing the pitch circle 
diameter, which, in turn, increases the straight 
speed and so reduces the difference between speed (b) 
and speed (c). 

lt is thus obvious that if sufficient elasticity 
cannot be supplied by the chain and wheel either 
a throw path must exist, or else the chain in the 
straight will “‘ pitch arc.” 

It must be noted from these tests, Nos. 4 to 8, 
that the length of the throw path varies, that, in 
fact, it increases with the speed of the chain and 
decreases with the load. lt must also be noted 
from Fig. 4 that when the centre of the stud is on 
the throw path it is not in gear with the wheel and 
does not. come into gear with the wheel until it 
~ ay the point 8, hence action commences 
at 

This explanation accounts for the reduction of 

of throw path in test No. 6, as com 8 


with test No. 7. No. 7 test was taken wi 
with practically né load so that it was 


wheel. The measurement of this aro, t.¢,, 80 per | peri 


cent, of the pitch of the chain should be noted— 
the probable explanation lies in the fact that the rear 
stud continued to drop until the forward stud 
reached the point of action. 

Nos. 4, 5, 6, 7 and 8 may be termed impact tests, 
and would have been more complete if they had 
been duplicated with the pointer on the rear stud 
of the outside link, and if the horse-power could 
have been accurately measured. 

All these tests were severe—a 10T driver wheel 
and chain speeds varying from 560 ft. per minute 
to 1,500 ft. per minute. 

Tests Nos. 4, 5 and 7 had no appreciable load and 
speeds alone were varied. The effect of impact 
was clearly marked on the stud path, the stud being 
actually “thrown” by impact off the pitch circle 
path. In No, 4 test it was thrown for 20 per cent. 
of the pitch arc; in No. 5 test for 30 per cent. of 
the pitch arc, and in No, 7 for 55 per cent. of the 
pitch arc. No, 8 test gave the same result as No. 5, 
which might be expected since the only alteration 


Length | was a slight increase in horse-power which could not 
of chain for the 15T drive, say, 126 in. Length of | be 


accurately measured. Test No. 6 was similar 
to test No. 7, the only difference being a considerable 
increase in horse-power transmit The length 





In test No. 7 the second period of inaction com- 
mences at a point which corresponds to 79 per cent. 
of the pitch arc. Whereas owing to the light load 
the period of action only commenced at a point 
ing to 56 per cent. of the pitch arc. In 
the load was increased the period of 
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INDEX TO FIG. 1. 
No. Description No. Description. No. Description. Ne. Description. No. Description. 
1. Head offices. 12. Machine moulding shop 27. General 40. Internal combustion engine 54. Assembling shop. 
la. Drawing offices. 13. Light do. do. 274. Brass galleries. testing 55. Fitting shop and stores. 
1B. Photo-copying. 14. Do. do do. 28. Heavy machining shop. 41. Electric power house. 55a. Oil and gas engine stores. 
2. Works o 15. Sand grinding. 29. srectlag and heavy grinding. 42. Do. sub-station. 56. Latrines. 
2a. room. 16. Heavy , &e. 30. Boring shop and erecting. 43. Battery of boilers. 57. Genera) fitting shop. 
3. Office heating. 17. _Do. stamping shop. $1. Finished parts stores. 44. Dismantling shop. 58. Portable engine erecting. 
4. pattern shop 18. Tight stamping shop. 3la. Auto- tool gallery. 45. Pac shop. 59. Marine do. do. 
5. Wood do. do. 19. . drop forging shop. 32. Wheel shop and plant repairs. 46. Paint 60. Do. do. do. 
6. Fettling shop. 20. General smithy. 33. iting shop. 47. Acetylene welding shop 61. Copper pipe shop. 
7. © gt > 21. Heavy hammer forge 34. Electric welding shop. 48. Portable steam 62. ‘Tractor trials, &c. 
8. Semi mou! shop. 22. Semi-steel muffling 35. Ambulance rooms. 49. Large gas and oil engine testing 63. Motor garage. 
9. Pattern shop le 23. Latrines. 36. aid dressing station. 50. Fixed e: shop. 64. Air compressing room. 
94. Small core ma! % 24. General milling and turnery 37. Bar stee] storage shed. 51. erecting 65. Laboratory, &c. 
10. Heavy moulding shop. 25. Planing machine shops. 38. ©. and wood shed. 52. Electricians’ gallery. 654. Order office. 
ll. Brass do, do. 26. General 39. Paint and petrol store. 53. painters’ gallery. 658. Buying department. 


load can supply elasticity by elongation and that the 
effect of this elongation is to produce gearing at that 
part of face of link furthest from the stud centre. 
This means more gradual engagement and explains 
the reason for this design being, under normal 
conditions, quieter than the roller design. Lubri- 
cation also supplies elasticity as in the roller tests. 

Test. No. 12 was carried out with a load which 
gave a very low factor of safety—the stud path is 
most instructive—without resorting to the wax 
board it was easy to see the light waves throughout 
the length of chain between driver and driven wheel. 
It will be noticed that this wave is similar to that 
abtained in No. 1 test (t.e., when lubrication was 
absent), but in No. 12 test oil was being pumped 
into the chain; however, the bearing pressure 
on the studs was so great tha‘ dil could not reach 
the surface. 

These few tests are given to show that the practical 
results obtained agree with the theory, and that 
having established a portion of the theory the 
complete theory can be developed together with the 
practical stud path tests. For the value of the stud 
path test is one which no firm of chain makers can 
afford to overlook. 

_ Before closing the subject it is necessary to place 
on record a few notes connected with the chain 
leaving the driver wheel, entering the driven wheel, 
and leaving the driven wheel. 

When a chain is running at a fairly high speed 





with wheels having a small number of teeth, it will be 
observed that it takes an inward curve after leaving 
the wheel as shown in Fig. 5. This can be seen in 
both cases, i.c., leaving the driver wheel or leaving 
the driven, and is accounted for by the fact that the 
speed (b) is greater than the straight speed (c). In 
consequence, since the chain cannot alter from one 
speed to another instantaneously, it is necessary 
for it to assume a curve whose function is decelera- 
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Tangential Line dotted 


The same theory can be applied to the chain 
entering the driven wheel as has already been 
applied to it entering the driver wheel. The 
has to increase from speed (¢) to speed (b)—T n 
being of course inserted in obtaining the value of a. 
This up occurs by impact supplied from 
the driven wheel, and since there is no load being 
transmitted and the chain is slack the throw path 
Vertes oedema atin ate pitt 4 
slack chain being run at a high speed with a 
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driven wheel, since the chain will then get thrown 
out of gear with the wheel. 

With these few observations, with the point as in 
Euclid having been defined, the author feels that he 
can safely leave the question of chain driving for 
chain makers to develop. 





THE LINCOLN WORKS OF MESSRS. 
RUSTON AND HORNSBY, LIMITED. 
THE firm of Messrs. Ruston and Hornsby, Limited, 
is an amalgamation of those of Messrs. Ruston, 
Proctor and Co., Limited, of Lincoln, Messrs. 
Richard Hornsby and Sons, Limited, of Grantham, 
and Messrs. J. and H. Andrew and Co., Limited, of 
Stockport, the combination employing some 8,600 
hands at their various factories and doing an 
extensive engineering trade in every quarter of the 
world. The largest of the component firms was that 
of Messrs. Ruston, Proctor and Co., Limited, which 
had its origin in the small millwrights’ business of 
Burton and Proctor. The late Mr. Joseph Ruston 
became a partner in this business in 1857 when the 
name was to that of Ruston, Proctor and 
Co. It was formed into a limited company in 1889, 
Mr. Joseph Ruston being chairman until his death 
in 1897. The firm made its reputation on agricul- 
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important constructors in the kingdom. Later, oil 
engines were taken up, and these have been con- 
tinuously developed until now the company are 
producing engines of their own design which will 
start from cold, use any crude or residual oil as fuel, 
and give, it is claimed, an economy equal to that 
of the Diesel engine without ‘its complications. 
This we shall deal with later. Gas engines and 
producers have become another speciality, particu- 
larly for the production of power from waste sub- 
stances such as sawmill refuse, nut shells, plum 
stones, sugar cane refuse and cotton-seed and olive 
refuse. Exhaust heat boilers for utilising the waste 
heat in the exhaust gases of internal-combustion 
engines for the production of steam are another 
development, while the company also makes, on 
a large scale, road rollers, oil-driven locomotives, 
centrifugal pumps, maize shellers, threshing 
machines, clover hullers, baling presses, rice hullers, 
and so on. 


Ricoarp Hornspy AnD Sons, Limirep. 


The beginnings of this firm were in a small wheel- 
wright’s shop started by Mr. Richard Hornsby, on 
the Great North-road, at Grantham, in the year 
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for the original invention is often wrongly attributed. 
But, as in so many other cases, the commercial 
development of the idea was left principally to 
foreign enterprise, and when the chain-track was 
adopted in the design of the military “tanks” used 
in the great war, it was generally thought to be a 
novelty so far as British engineers were concerned. 
The amalgamation of Messrs. Richard Hornsby 
and Sons, Limited, with Messrs. J. and H. Andrew 
and Co., Limited, the makers of the well-known 
“ Stockport ” gas engine took place in 1906, and the 
present company possesses therefore the combined 
experience of three firms, each an expert in their 
own line, in the manufacture of oil and gas 
engines and producer plant, and their other 
specialities. In consequence of the amalgamation 
Messrs. Ruston and Hornsby, Limited, possess large 
works at Lincoln, Grantham and Stockport, but the 
present article will be confined to a description of 
the Lincoln works, which are to be visited by the 
Tnstitution of Mechanical Engineers this month. 


Tae Lincotn Works. 





Messrs. Ruston and Hornsby, Limited, have 
five separate works in Lincoln. In the aggre- 
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1815. Small agricultural machines were made later, 
worked by horse or hand power, and in time the 
manufacture of agricultural steam engines, threshing 
machines and elevators was taken up. The Hornsby 
portable steam engine was awarded the first prize 
at the Great Exhibition of 1851, and the firm also 
acquired an early reputation for mowers, reapers 
and self-binding harvesters which have continued to 
hold their own in spite of foreign competition. The 
company was incorporated in 1879. A noticeable 
step in its progress was the acquisition of the 
Ackroyd-Stuart oil engine patents in 1901, and the 
manufacture of the Hornsby-Ackroyd type of engine 
which took perhaps the leading part in establishing 
oil engines as commercial and reliable prime movers. 
The firm achieved another success in 1905 when it 
entered a Government competition for the best 
military tractor that would complete a journey of 
40 miles carrying its own fuel. Messrs. Hornsby 
entered a vehicle propelled by a two-cylinder oil 
engine, and not only secured the first prize of 1,0001., 
but were awarded an additional bonus of 1801. for 
exceeding the requirements stipulated.~ It is of 
particular interest to note that immediately after 
the competition the wheels of this same tractor were 
removed and replaced by a chain-track, the inven- 
tion of Mr. David Roberts, managing director of the 
company. In this form it attracted the attention 
of the Holt Company of the United States, who 
entered into arrangements with Messrs. Hornsby 
for the rights of manufacture. The “Caterpillar” 
tractor, as it was nicknamed by the soldiers during 
its first trials at Aldershot, was produced in con- 
siderable quantities for agricultural purposes by the 





Holt Company, to whom the name and the credit 


gate these works cover abot 100 acres and give 
employment to something like 5600 work-people, 
and during the war to from 8 to 12 per cent. 
of the total population of the city. When the 
presence of several other large engineering works is 
taken into account, it will be realised how great an 
engineering centre Lincoln has become and how 
preponderant a part the city takes in the production 
of those classes of machinery with which its name 
is particularly associated. First and foremost 
a these was agricultural machinery of all 
kinds, but the output of steam-driven road vehicles, 
oil and gas engines, stationary steam engines and 
steam excavators now far exceeds in value the 
class of machines for which Lincolnshire still holds 
a virtual monopoly. 

The five Lincoln works of Messrs. Ruston and 
Hornsby are known respectively as (1) The Sheaf 
Iron Works, (2) the Wood Works, (3) the Motor 
Works, (4) the Boiler Works, and (5) the Steam 
Navvy Works, and it will be most convenient to deal 
with each separately, as they are practically separate 
establishments. 


Tue Snuear Iron Works. 

These works, where the head offices of the company 
are situated, lie alongside the river Witham, in 
the central part of the city. On the other side are 
the tracks of the Great Northern and Great Central 
Railways from which sidings enter the works. 
The principal productions of the Sheaf lron Works 
are heavy oil engines, gas engines and producer 
plant, traction engines and road rollers, portable 
and semi-portable steam engines, oil locomotives, 
pumps, &c. About 2660 employees are occupied 








here and an average’ of something like 50 compltte 
engines of all kinds per week is the normal proddc- 
tion. In addition to this output these works serve 
as the central manufactory of a large proportion 
of spares forall the other works. The ‘getieral 
lay-out..of the shops is shown in Fig. 1, on 
the opposite page accompanying which is a key to 
the plan. The fact that these are the original 
Lincoln works of the company and have therefore 
grown from small beginnings and developed in 
directions originally unforeseen, prevents in many 
cases either the arrangement or the type of the shops 
being so advantageous for manufacturing as Messrs. 
Ruston and Hornsby’s newer works. Nevertheless, 
many of the shops are handsome structures and a 
vast amount of work is being turned out. Re- 
organisation is constantly taking place with a view 
to relieving the congestion of work, and plans are 
now in hand for making more room by removing 
the foundry altogether to another part of the town 
near the navvy works and making the forge more 
worthy of the volume of work which it has to handle. 

The old iron foundry consists of three large shops 
on the corner of the Sheaf works, allocated to 
different classes of castings. There are two 10-ton 
cupolas and two with a capacity of 5 tons per hour. 
In the heavy foundry some very large work is carried 
out, an 80-ton casting for one of the drop-hammer 
bases in the forge having been produced there. The 
smaller cupolas are usually employed on castings 
of special white iron for malleable castings, of which 
the firm use great quantities in connection with 
their agricultural machinery. These castings are 
annealed in a separate building near the foundry 
containing muffle furnaces along both sides. The 
castings are packed in iron boxes filled with crushed 
hematite which remain in the furnaces for a week or 
two according to the nature of the work. The 
effect of course is to decarburise them to a greater 
or less extent, which makes them tough and 
malleable. 

The forge and smith’s shop adjoin the foundry, 
and are well equipped with steam hammers, drop 
stamps, &c., the latter ranging from 5 cwt. to 5 tons. 
These weights are exclusive of the dies, and as the 
upper die in the largest drop-stamp weighs iteelf 
about 2 tons, there is a total falling weight of about 
7 tons on the piece being forged. Crankshafts and 
similar articles are made by these heavy stamps. 
Several of the steam hammers were made by Messrs. 
Ruston and Proctor themselves, and the same remark 
applies to numerous heavy punching and shearing 
machines in the works. Others are by Messrs. 
B. and 8. Massey, Nasmyth, Wilson and Co., and 
other leading firms. An Ajax forging machine is 
installed for upsetting and flanging bars and similar 
work. Some of the furnaces are coal fired and others 
oil fired, and waste-heat boilers of Messrs. Ruston’s 
own make are installed to utilise the heat in the flue- 
gases which would otherwise be lost. These boilers 
supply all the steam necessary for the steam 
hammers, but even then the heat is further utilised 
in a very interesting manner. The steam hammers 
do not exhaust to the atmosphere, but into a ring 
main which conducts their exhaust to an apparatus 
which has the external appearance of a surface 
condenser. This contajns tubés through which 
the steam passes and gives up its heat to water 
surrounding them. The condenser works practically 
at atmospheric pressure, the air and non-condensible 
vapour being removed by a reciprocating pump. The 
circulating water is pumped from the shell of the 
condenser around heating pipes and radiators 
throughout the works from which it returns to the 
condenser. By this means the whole of the works 
can, under normal circumstances be heated indirectly 
by means of the residual waste heat of the forge. 
The advantages of using water heated by the exhaust 
steam itself in the heating pipes, rather than 
utilising the steam itself are that the body of water 
in the system adopted acts as a sort of thermal- 
storage to regulate the temperature, and also that 
the heating pipes are kept free from oil which would 
otherwise’ be carried into them by the exhaust 
steam and impair their efficiency. Provision “is 
made for turning live steam into the water heater 
should the supply from the hammers be inadequate 
at any time. ? 

The next large group of shops to be noticed dre 
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the machine and erecting shops. The|Machine Tool Company, of Keighley, for boring | external thread of the same pitch as the one to be 
machine shops consist of nine bays covering an area | out the large holes in the marine-ended connecting | cut, is bolted on to the shaft. A solid nut engages 


of 94,000 sq. ft. and known as No. 1, 2 and 3 turneries. | rods is also worthy of mention. The tools in this 
No. 1 turnery is the heavy machine shop where oil shop are for the most part of the usual type, jigs 
engine beds, cylinder heads, crankshafts and and fixtures being employed wherever possible to 
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connecting rods are made. This heavy work is for 
the Ruston oil engines, as the steam engines built 
by the firm are generally of small kinds. During the 
war the Government required Messrs. Ruston and 
Hornsby to build a large number of multi-cylinder 
marine oil engines of the Diesel and other types which 
were made in this shop, the last going through at the 
time of our visit. The oil engine beds are machined 
by tools of the firm’s own design, in which a facing 
head machines the cylinder jacket while a transverse 
boring bar at the same time bo-es and faces the two 


plano-milling machines 
by Kendall and Gent, and a Churchill shaft 

suschine t0 finish shafts upto 16. in long’ The 
oil engine pistons are ground to size and the cylinder 
liners are reamed to a finish by means of inserted- 
cutter heads on snout boring machines. 
A double-headed vertical machine by the Wilkinson 
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facilitate the machinery operations. One of the 
ingenious minor labour-saving devices is shown in 
Fig. 2,,0n page 5. This is a fixture designed to 
enable a thread to be cut on the end of crankshafts 
without the use of a screw-cutting lathe, so that the 
shafts may be finished completely on a plain turning 
lathe. The construction of the fixture is fairly 
evident from the illustration. A sleeve, carrying an 














with this thread, the nut. being held by a cast-iron 
bracket bolted for the purpose to the lathe saddle. 
The sleeve, therefore, acts as the lead screw of a 
screw-cutting lathe, and causes the saddle to travel 
so that the tool will cut a thread corresponding in 
pitch to that on the sleeve. The nut is prevented 
from rotating by a pair of flats upon it which are 
engaged by the sides of a slot in the carrying bracket. 
The slot permits of sufficient cross traverse of the 
screw-cutting tool for the required depth of thread, 
and at the same time allows the slide to be with- 
drawn from engagement with the nut on the com- 
pletion of a traverse, so that the nut can be run 
back on the sleeve ready for the next cut. 

Views of two of the erecting shops are given 
in Figs. 3 and 4, on Plate I. The first represents 
the normal condition of the road-roller shop, and 
gives a very good idea of the quantities in which 
machinery of this kind are manufactured by Messrs. 
Ruston and Hornsby. All parts are absolutely 
standardised and made for stock, so that erection 
becomes little more than the assembly of finished 
parts. Fig. 4 shows the oil engine erecting shop, 
and here again the illustration speaks for itself. 
This is a fine light shop and is well furnished with 
jib cranes on both sides so that the erectors can do 
much of their lifting and ing without 
having to wait for the overhead traveller. The 
capacity of the shop is about 30 to 35 oil engines 


* | per week, of all sizes. 


From the erecting shop the oil engines are taken 


Fig. 9. SECTION LINE A.B 
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to the oil-engine test beds, where they are all run 
on brake loads, indicator cards are taken and fuel 
consumption at various loads recorded. Water- 
cooled band brakes are used for the smaller engines, 
while the larger ones are usually coupled to Froude 
a ometers, of which there are several available. 

is also an experimental testing bay in which 
engines are subjected to protracted and elaborate 
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tests under special supervision whenever there is 
any need for such @ course. Here every new type 
orsize of engine undergoes exhaustive trials, and 
the effect of any proposed modification of the design 
of the standard engines is also carefully observed 
before commercial manufacture is commenced. 

Comparative tests of different fuel oils are also 
carried out in this department. The thoroughness 
with which the testing of oil engines is carried out 
is illustrated by the fact that the aggregate area of 
the testing shops is no less than 18,000 sq. ft. 
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260-B.H-P. SOLID: INJECTION CRUDE OIL . ENGINE. 


CONSTRUCTED BY MESSRS. RUSTON AND HORNSBY, LIMITED, ENGINEERS, LINCOLN. 
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Fig. 5, Plate II, shows the interior of the new 
pattern shop. This shop is nof, geographically 
speaking, a part of the Sheaf Iron Works but is 
situated on Spike Island near the new foundry. 
both departments having been forced to extend on 
& new site in consequence of the increase of the 
call upon their capacity. 


Tae Borer Works. 


The arrangement of the Boiler works is shown 
in Fig. 7, page 6, and a key to the plan is annexed 


| of these works. 





to it. Almost every kind of boiler is made 
here from the small locomotive and other boilers for 
steam wagons to Lancashire boilers, 30 ft. by 9 ft. 
6 in., and marine boilers, 10 ft. by 9 ft. 6in. About 
40 boilers of various kinds are turned out per week. 
During the war many Yarrow boilers for torpedo 
boats and twin-screw minesweepers were made 
|here, and always there are waste heat boilers, 
| vertical boilers, gas producers, rotary kilns, welded 
tanks and other examples of special boiler work in 
progress. The shops are well equipped for work of 
the largest size. A 600-ton Berry press provides 
for the flanging of plates up to 12 feetin diameter, 
and such plates when flanged can be turned and 
drilled without difficulty on special machines. A 
second hydraulic press of 500 tons, by Shaw and 
Sons, deals with smaller flanging and bending 
work. Hydraulic riveters up to 10 ft. 6 in. gap, by 
Messrs. Fielding and Platt and the Leeds Hydraulic 
Engineering Company, Limited, vertical bending 
rolls by Campbell and Hunter, large turning and 
drilling machines by Kendall and Gent, and 
numerous other tools are among the equipment 

Four gas furnaces working in 
conjunction with a Mond producer provide for the 
economical and convenient heating of the plates for 
flanging and pressing. The shop is well-equipped 
with oxy-acetylene and electric welding apparatus. 

A view of one bay of the boiler works, showing 
many boilers in course of manufacture, particularly 
of the locomotive type for tractors, engines and 
road rollers, is shown in Fig, 6, Plate II. 

The Ruston waste-heat boiler for internal- 
combustion engines is one of the specialities of 
these works. Figs. 8 to 11, page 6, illustrate 
sectional views of a boiler of this type suitable 
for working in conjunction with a gas or oil 
engine plant. The exhaust gases enter the boiler 
at the small end of a conical extension of the 
boiler drum, pass through a number of tubes 





surrounded by water and are led away to the 
exhaust pipe by means of an exit cone similar to that 
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by which they entered. To secure further economy, 
however, and to provide feed water at a suitable 
temperature for the boiler, a feed heater is frequently 
fitted to work in conjunction with the latter. This 
consists of a water-jacketed pipe through which 
the gases pass on their exit from the boiler. Warm 
water from the cylinder jackets of the engine passes 
. through the jacket of this pipe before entering the 
boiler, so that not only is the utmost amount of heat 
recovered from the exhaust gases, but the waste- 
heat boiler is fed with water at the highest possible 

















temperature, A photograph of a waste-heat boiler 
complete with feed heater is shown in Fig. 11. 
This was built to work in conjunction with a four- 
cylinder gas engine of 500 brake horse-power and 
produced about 2} Ib. of steam at 80 lb. pressure 
for every brake horse-power hour of the engine. 
Where steam or hot water is required for heating or 
process work, the Ruston waste heat boilers working 
in conjunction with internal combustion engines 
obviously offer great possibilities of economy, and 
act also as effective silencers to the engines. The 
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Fig QW. FUEL CONSUMPTION CURVES OF RUSTON 
130 B.H.R SINGLE CYLINDER OIL ENGINE. 
BORE 1818 STROKE30° REVS. 175 PER MIN. 
FUEL : ANGLO-AMERICAN: SPECIFIC GRAVITY 

‘91 AT 60°F: 18,000 B.T-U. 
The Points on the are the of the 
last Two 
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usual temperature of the exhaust gases leaving the 
engines at full load is about 650 deg. F., and this is 
reduced to about 300 deg. F. or less by the boiler 
and feed heater. 

The manufacturing capacity of the firm enables 
mass production of vertical, locomotive, oil well and 
steam wagon boilers for all pressures and size and 
to comply with any boiler regulations. 


Tue Ruston Corp Srartmyc Om ENGINE. 


Messrs. Ruston, Proctor and Co., Limited, were 
building oi] engines several years before the amalga- 
mation with Messrs. Richard Hornsby and Sons 
took place, and since the combination the works at 
Lincoln and Grantham each continues to manufac- 
ture the types with which the firms have been 
respectively associated. The Ruston oil engine as 
developed in the year 1897 was of the well-known 
hot bulb. type, but a new engine was exhibited 
at, Nottingham in 1915 which will not only start 
directly from the cold state under all: condi- 
tions, but. which will use any kind. of . crude, 
residual. or tar. oil as fuel. This “cold-starting”’ 
engine, as. it is called, works with a high com- 
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pression as, having no hot bulb it depends upon 
the heat of compression for the ignition of the charge. 
The latter is sprayed into the combustion 

at the correct moment by means of a simple a ‘ 
through which it is forced by a pump, the compli- 
cations and trouble arising from the use of high- 
pressure air for injecting the fuel being thus entirely 
avoided. Moreover, the “ solid injection” 
insures the accurate timing of the entrance of the 
charge and thus renders impossible the pre-ignitions 
which are ‘liable to occur in engines which are 
dependent upon compressed air for the injection 
of the fuel. The high compression employed results 
in a very high efficiency so far as fuel consumption 
is coneerned, figures below 0-4 Ib. of fuel oil per 











Fig. 2. 


the exhaust valves slightly from their seats. This 
is only used when it is required to bar the engine 
round by hand for any . 

The cylinder’ heads have been designed with the 
greatest care to avoid strains which might result 
in cracked The interior is entirely free 
from ribs connecting internal and external walls, thus 


system | permitting free circulation of the co | water and 


avoiding thé rigidity which so often to trouble 
with such castings. The hand wheels’ at the sides 
of the cylinder heads control the compressed air for 
starting, the one on one side of the head admitting 
air to the combustion chamber, and the one on the 
opposite side allowing the engine to recharge the air 











reservoir when running. It should be mentioned that 
SEC. THROUGH CAS PIPES. 
ThasePine to go Fig. 4. 
r Rods to be a, 
Fit but not two 
. SEC.THROUGH DUST COLLECTOR . 
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brake horse-power, at full load, having been obtained| 


without difficulty. 


brake 





horse-power to, 170 brake: horse-power, 





the branches from the combustion chamber are only | ¢giD' 


|| connected to the walls of the casting by means of 
The cold-starting oil engines are, built of the!| sliding expansion joints, thus entirely avoiding any 
single-cylinder type.in 1] sizes: ranging from 15|| stresses due to temperature difference at this point. 


The large orifices in the lower portion of the cover 


and of the double-cylinder type in five sizes,|| plates.are for the exhaust pipe connections, and the 


from 100 brake horse-power to 340 brake horse- 


smal] facings on the horizontal centre lines are for 


power. An engine of the latter type, develop-| theattachment.of the atomisers.. There is, of course, 
ing 260 brake horse-power, is illustrated in .thejj nothing in the nature of a hot, bulb about the 
i head. 


photograph reproduced. in. Fig. 12; page. 7, while 
Fig. 16, page 8, shows a back view of the same engine|| The 
and. velve!| cam.on the lay shaft. The governor is driven by 


in course of erection. The fuel pumps 
gear for both cylinders are driven from the 


ae ate 


fuel pump for each cylinder is driven by a 


and controls the speed of 
ing a greater or less amount 
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it will be seen that the main fuel takes in fuel 
through the main suction valve and it'to the 
atomiser the valve in the usual 
way. There is, of course, a valve on this 


fuel. At every stroke of the main pump 
the upper and smaller plunger is raised against the 
action of a spring by the pressure of the fuel oil 
on the lower one. ‘The upper plunger, therefore, 
acts as another pump on its own account, and by 
means of its own suction and discharge valves 
it. forces the pilot oil to the atomiser separately 
from the main supply. It will be noticed that the 
pilot oil is necessarily injected immediately in 
advance of the main fuel oil, which is the required 
condition. Moreover, the amount of the pilot oil 
delivered at every stroke oan be regulated by 
varying the stroke of the pilot pump. 

The main fuel o in order to enter the 
cylinder, has to lift a hollow needle valve from a 
conical seating, when it can escape as a fine spray 
from a small hole in the nozzle of the atomiser. 
The barrel of the hollow needle valve has two 
different diameters, the enlarged portion acting as 
a piston and lifting the valve from its seat against 
the action of a spring by means of the oil re 
underneath it. A solid needle valve carried inside 
the main valve has also a pistonlike portion, and 
is held to its seating in the main valve by a spring. 
The pilot oil is led by means ted 9 to the underside 
of the piston of the solid needle valve, Tt lifts this 
piston by its pressure and escapes through the central 
hole of the atomiser ind tly of and frac- 
tionally in advance of the main fuel oil. 

The curves reproduced in Fig, 20, pegs 8, show 
modern Ruston oil 


engine, having ‘ 
stroke, and developing 130 brake horse-power at 
a speed of 175 r.p.m.. The points plotted represent 
the average of the performances of two consecutive 
In each case. the test at 
_of 6 hours’ duration, 
d lower loads lasting for 
The fuel used was Anglo- 
0-91 at 60 deg. F. 

British thermal 


horse-power, it was only per brake horse- 
hour over the equivalent of PL yeoman 
engines were naturally in first- condition 

for the runs, but nevertheless’ the figures afford 
ing evidence as to what the best designers can 





| now e in the way of fuel economy with an 
| engine of bo socal ta a type, and without 
Other products of the Ruston ‘boilér works 
0 ee a tr taal i alae 
com material for to 
ed. for the more usual coal and coke 
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or to their owners, may be into 
gas and thus utilised to supply and heat at an 
extremely low cost. The of wood refuse 
is advantageous in employing any 





Such a record marks the importance of its exhibitions 
not only to the agri community but also 
to that large branch of engineering industry which 


depends upon the needs of i for its 
existence. The experiences of last few years 
have brought home to the town of 
the population the elementary truth their 


daily bread and meat, not to mention articles of 
clothing, are only available for them as a result of 
the efforts of the agriculturists, and they have 
come to realise in a way they never did before, that 
iemeng, eet, Me. Pageaies 08 Gop Of tne DOTA 
industries of this country both in magnitude an 

importance. No organisation has done more for the 
benefit of British agriculture than the Royal 
Agricultural Society. The excellence of its literature 
on matters relating to agriculture is well known, and 
by its annual exhibitions it has been largely instru- 
maiel io crming ont iaiaaiela Wk ak. 
eminence for British live-stock which is admitted 


machines devised to assist farmers either directly 
or indirectly. It has, in fact, done en more 
for the engineering industry than this, by its 
scientifically and thoroughly conducted 
petitive trials of prime movers, tractors, ploughs, 
&c., it has procured for engineers reliable 
the most valuable nature. Some of the 
trials have indeed become classic and its 
this connection might well be emulated by 
the organisations which are more 
devoted to the furtherance of 

The show last year was held in Cardiff, 
although the entries on that occasion 
stock and machinery, were well in advance 
numbers recorded at N and Manchester 
during 1915 and 1916, they did not reach the totals 
attained for several years the war. At 
wor aan Tediliy, Hk sles Metals 
was y> pre-war have 
been largely exceeded. The evil eabeian 
excluding 


poultry, rabbits and cavies, number 

























sq. ft., while fifteen years ago the corresponding 
figures for Darlington were .393)\and 12,597. ft. 
respectively. Thus it will be seen that the makers 


time, 
have taken pains for their be adequately 
and it is to be hoped that the attendance 


select such articles only for description as appear 
to be new or to have some special mechanical 
interest. 


Steam ploughing in this country is 


advantage that the soil is not consolidated by the 
passage across it of heavy traction engines. This 
is an important consideration on heavy clay lands, 
indeed in the British climate steam ploughing would 
often be out of the question if it involved the direct 
haulage of the plough by a traction engine across the 
wet soil. The plough illustrated in Figs. 1 and 2, 
on page 11, is of a new pattern, entered by Messrs. 
John Fowler and Co., Limited, of Leeds, for the 
silver medal of the Royal Agricultural Society 
awarded for new implements. It is designed for 
cable haulage and is automatically turned round 
at the end of each trip, the ploughs being at the 
same time lifted clear of the ground, by the tighten- 
ing of the slack cable and the loosening of the cable 
which did the pulling on the trip just completed. 
Each cable is attached to one of the divergent arms 
of a triangular lever, and to the end of the third arm 
is fastened a chain which lifts the ploughs when 
the whole lever moves under the influence of the 
reversal of tension in the chains. The driver can 
also lift the ploughs at any time when the implement 
is travelling by clutching the lifting gear to the 
wheels of the machine. 


separate underframes by the lifting 
chains, and capable of moving independently, so as 
to follow inequalities in the land. Each underframe 
is supported by an adjustable wheel in front and by 
adjustable brackets behind, and is kept in track 
by vertical guides. The pull on the underframes is 
transmitted through the front 

carries 



















The main frame of the ug carries two |i 





independent clutches on the cross-shaft, either 
driving wheel may be declutched and the machine 
will then turn itself round in its own length. The 
engine has two cylinders, 4} in. diameter by 5} in. 
stroke, and is arranged to use either petrol, benzol 

paraffin as fuel. The gea: i 
speeds of 14 m.p.h. and 2 m.p.h., and a slow reverse 
The final drive to the road wheels is by 


windlass, which we hope to illustrate later, is well 
worth the inspection of engineers visiting the show. 
The engine, which is of the usual four-cylinder verti- 
cal type made by Messrs. Dormans of Stafford, is 
mounted at one end of the framing and the winding 
drum, the plane of whieh is horizontal, is at the other. 

The engine is rated at 30-40 brake horse-power 
and works either with petrol or paraffin. From the 
winding drum the cable passes round a horizontal 
guide pulley placed as low as possible beneath the 
centre of the frame and situated also on the side 
of the centre line furthest from the side of the 
vehicle from which the cable leaves. The arrange- 
ment is said to render the machine entirely immune 
from any danger either of overturning or skidding 
due to the tension of the cable. The second motion 


drum through-spur gearing with a large ratio of 
reduction. 


When the vehicle is required to move under its own 
power, or to act as a tractor, the third motion shaft 
is thrown out of gear with the winding drum and 
in , through bevels, with a vertical shaft which 
drives the axle of the road wheels. This last drive 
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Fic.f1. E:cur-Furrow Turnine Proven; Messrs. Jon FowLER AND Co., Lrp., Lzxps, 































































































Fic. 3. Comprsep Motor PLovaH AND Tracror ; _Mrssrs. Jonxn Fowrzr snp Oo., Lrp.; Lamps. 











and sprocket gear, thus causing his engine to turn 
round and restart with the greatest ease. 

The plough used in conjunction with the motor 
windlasses is of the anti-balance type in which a long 
frame which can rock about its centre carries two sete 
of opposingly-faced ploughs, one set to be used for 
each direction of traverse. The centre of the plough 
body is not fixed to the axle of the two travelling 
wheels, but is formed with an obtuse re-entrant 

When neither end of the plough is working 
the frame is supported in the angle and being prac- 
tically in balance, either end can be raised or lowered 
with ease. When, however, the tension of the cable 
acts on the body in either direction, the body travels 
forward relatively to the central axle and is then 
supported at some little distance from the apex of 
the obtuse angle. In this position it is out of 
balance by an amount sufficient to keep the working 
shares at the required depth in the ground. The 
frame can be locked centrally in its balanced posi- 
tion for travelling along the road. 

A plough designed by Messrs. Ruston and Hornsby 
Limited, of Lincoln, for tractor haulage, is illustrated 
in Fig. 4, on page 12. It is primarily a two- 
furrow plough, but is easily convertible into « 
three-furrow implement when the cutting of three 
furrows is within the power of the tractor. A special 
feature is the ease with which the ploughs’ bodies 
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Fic. 4. Provan ror Tractor Haviace; Mussrs. Ruston anp Hornssy, Lrp., Lrncoxn. 


operations in Regent’s Park showed a mean draw- 
bar pull of 2,700 lbs. at 2 miles per hour and 2,350 
Ibs. at 2+3 miles per hour. This is sufficient to pull 
a 10-in. or 12-in, three-furrow plough on most soils. 
On high speed the machine will travel at from 
34 to 4 miles per hour at which speed it will exert 
sufficient tractive force for hauling a self-binder, 
harrowing, sowing, &c. The driving wheels are 
48. in. diameter by 12 in. face, and the machine 
will turn within a radius of 7 ft. The engine starts 
on petrol and runs on paraffin, using a Halliday 
carburettor. The fuel in this is fed through a jet 
flush with the threat of a choke tube, and surround- 
ing the latter are a series of annular passages 
through which the incoming air passes. The idea 
of this is to keep the fuel from contact with the sur- 
rounding metal until it reaches the vaporiser. This 
latter consists of a horizontal pipe jacketted by the 
exhaust gases and traversed by a large number of 
small cross-tubes through which the hot gases also 
pass. An extra-air supply picks up water from a 
jet in another choke tube, and carries the water- 
vapour by an independent pipe to the induction 
pipe on the engine side of the vapouriser. The 
tractor when used as a stationary engine is fitted with 
a belt-pulley 18 in, diameter by 6 in. face running at 
430 revolutions, and will develop 25 brake horse- 
power on the belt. 

Messrs, Richard Garrett and Sons, Limited, 
Leiston, Suffolk, are showing the chassis of an 
electric lorry of their own design which they have 
recently put upon the market after a lengthy period 
of experiment. It is intended especially for urban 
traffic and is built to carry a net load of 2} tons. 
The power is supplied by an 80-volt “ Iron Exide” 
battery, of a capacity of 226 ampere hours at a 
5-hour rating. The chassis, complete with battery 
and body, ready for the road, weighs 3 tons, The 
vehicle has a single compound wound motor driving 
@ cross shaft through differential gear, and from 
each end of the cross shaft the power is trans- 
mitted to corresponding road-wheels by means 
of a roller in. The mechanism is thus of the 
greatest possible simplicity. Ball or roller bearings 
are fitted throughout. The normal speed on the 
level is from 11 to 12 m.p.h,, but the electric con- 
troller provides altogether three forward spveds and 
two reverse. Both foot and side brakes are pro- 
vided and these are so interlocked with the con- 
troller that it is mechanically impossible for either 
brake to be on unless the current is off. Thus the 
motor is safeguarded from abuse or accident. The 
vehicle, of course, has rubber tyres and the battery 
is) guaranteed by the makers for two years, It is 
claimed that when working on good roads, electric 
vehicles of this type provide the cheapest form of 
commercial transport, taking into account not only 

















Fic. 5. Tue Brrrmsn-Wa.tiis Motor Tractor; THe Ancona Motor Co., Lrp., Lonpon. 


the cost of power but including as well maintenance, 
repairs and capital charges. 

One of the most striking exhibits at Darlington is 
& chain-belt water-lifter capable of lifting 5 tons of 
water per minute to a height of 10 ft., merely 
by the action of endless belts of special construction. 
The machine, which is shown in action, consists of 
three belts of peculiar type hanging vertically side by 
side over a wooden roller carried on a light iron frame 
work. A similar roller, unattached to anything, lies 
in the lower loop of the belts, which hang in a water- 
tank so that the lower roller is submerged a few feet 
below the surface of the water. The upper roller 
is belted to a 9 h.p. motor. When this motor is 
started the belts, of course, revolve and raise an 
almost incredible amount of water which is thrown 
off them as they pass over the top roller and descends 
in torrents in the most spectacular manner from 
the height of 10 ft. ‘The belts are each 12 in. wide 
and are made up of helical springs of this length 
and about 1} in. diameter wound alternately right 
and left-handed. These are laid side by side, trans- 
versely across the direction of the belt, and the 





coils of each spring are entered between the coils 
of the springs on either side. Double headed pins 
are passed through the intersections of the springs, 
locking them together, so that the whole make up 
a kind of mat-like belt. When the belt is tight the 
pins cannot come out, but by compressing any 
portion of the bell lengthwise, they can readily be 
withdrawn by the fingers alone, and the belt then 
lengthened or shortened by the addition or removal 
of any number of its component springs. The belts 
run at a speed ofJabout 880 ft. per minute, and 
water-lifts of this type are said to be capable of lift- 
ing 50 tons of water per hour for the expenditure 
electric energy for every 10 ft. of 


an installation is now 
being put down for a total lift of 200 ft., this height 
being attained in three stages. The extreme sim- 
the portability, and the freedom from possi- 
bilities of mechanical trouble of the apparatus are 
iking, while its efficiency is not by any means 

bad in view of its other advantages. 

(To be continued.) 
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NOTES ON NEW BOOKS. 


Tue designing of grooved rolls for the rolling of rails, 
channels, tees and other sections forms the subject 
of a book, or album, entitled “ Walzenkalibrierungen,” 
by the late Mr. J. Dehez, Duisburg, issued by the 
Verlag Stahleisen, Diisseldorf, who quote for it the 
price of li. 16s.—in British currency. It gives in 
full-scale size the shapes which the ingot undergoes 
in the rolling process at the various passes until the 
finished rail is obtained, in the case of various flange 
rails, a double-headed rail and tramway rails, these 
being accompanied by diagrams and tables of linear 
measurements of the rolled product at each pass, 
and by tracings on a reduced scale of the ves in 
the rolls for the different passes. Information of the 
same nature is given in the case of channels of different 
sections, special guard rails, tees of ordinary and 
special shapes, angles, angle-shaped sleeper rails, 
and various other special sections and sleepers. 





We have received from the publisher, Mr. Jules Rey, 
Grenoble, two books in the French language, one by 
Mr. Girardet, “‘ Lignes Electriques Aériennes,” price 
12 franes; the other by Messrs. J. Pionchon, Th. 
Heilmann and R. Valensi, “ Guide Pratique r le 
Caleul des Li Electriques Aériennes et des nes 
Métalliques,” price 9 francs. Both deal extensively 
with the establishment of aerial electric mains, the 
constitution of these, their supports (the first book 
giving the advantage to poles made of reinforced 
concrete), &c., full particulars being added, also in the 
first book, of the French legislation governing work of 
this nature. The second book contains technical data, 
tables and diagrams for the calculation of aérial mains 
for alternating and three-phase currents. It states 
several problems dealing with lines to be established 
under given conditions and for given purposes, and 
adds the calculations for arriving at the required result. 
Both publications together or separately form an 
interesting contribution to the literature on the subject. 





Technical text books, or books of formule, by their 
very nature are at best but dry publications: since, 
however, they meet their purpose, which is the affording, 
when carefully indexed, of a rapid means of reference, 
there is nothing to say against their form. They are, 
however, generally comparable to a dictionary which 
merely gives the words of one’s own language translated 
into one or several words of the foreign lan with 
which it deals. This suffices to an expert who has 
sufficient knowledge of the foreign language in question 
to select the right one among the words the dictionary 
offers him. Other dictionaries of foreign 
state in addition a number of examples, and owing to 
this they have a much wider of uséfulness. 
‘* Cassell’ s Engineers’ Handbook,” Part I of which we 
have received, may be compared to the latter set. of 
dictionaries. The work is by Professor Harry Adams, 
M.Inst.C.E., M.1.Mech.E., &e., and is announced to 
comprise facts and formule, principles and practice ‘in 
all branches of engineering. It measures in. by 
64 in., and is to be completed in 16 fortnightly parts, 
at the price of 1s. net each: first issue contains 
48 pages of explanations of numerous technical terms, 
the enumeration of various laws, principles and 
theorems and fundamental- principles of mechanics. 
Judging from this first issue, the work will form a 
valuable compendium for practical engineers, and an 
interesting guide to which they will find reference easy 
when they wish to refresh their memory on any basic 
point. Students also will greatly appreciate its 
contents. 





“REDUCTION GEARING ON STEAMSHIPS.” 
To tae Eprror or ENGINEERING. 

Sir,—An article which appeared on the above subject 
in your issue of May 7 suggests that the troubles which 
have been experienced on certain designs of double 
reduction gearing arise from the inertia forces on the 
gear teeth following the separation of the gear teeth 
resulting from large variations in propeller torque. 

A graph from a recording torsionmeter was shown 
in which the minimum value of the torque was zero and 
the maximum 75 cent. than the mean. 

Under such conditions, it is conceivable that se 
of the teeth, may follow, but our experience < 


in the former case than the 
that conditions on a doubl 





resulting from variations in propeller torque will be less 
latter. Further, he suggests 
duction geared set can be 


TaBre I.—Ratios of Polar Moments of Inertia of Turbines 
for Double and Single-Reduction Geared Ships. 
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compare c on 
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woes of a single-reduction gear 
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that of the correspondin, 
reduction gear for a duplicate ship, polar 


of inertia of the rotating masses coupled to the single- 
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TABLE 1I.—Ratios of 
Flywheel Effects of the C. 


Moments of Inertia, Speeds and 
z RL + 





Definite Ship. 


Alternative Double and Single-Reduction, Gear for a 


oj an 








High-Pressure 
Pinion. 


Turbine ahd 


Total. 


pinion is also greater. 

Table I gives the ratio of the polar moments of inertia 
of turbines for the same output and steam conditions for 
both double and single-reduction . The turbine 
in the latter case will not be as efficient as in the former, 
because it is not commercially possible to design its 
be yen Pag a higher value of the ratio of the mean speed 
of the blades to that of the steam leaving the stationary 


element (ratio v 


Cc 3) 
In the table, values for the ratio of the moments of 
inertia of the single-reduction turbine rotors are given 
for velocity ratios of 90 cent. and 80 cent. of that 
ae in the bad of the turbines for the double- 
on gear. average case in practice varies 
between these limits. 

The ratios of the moments of inertia and stored kinetic 
energy (flywheel effect) of the elements of the double 
and single-reduction gearing, which we would design 
if we considered duplicate propositions for the same 
ship, is given in Table II. It may be desirable to state 
that these figures are not based upon imaginary cases, 
but are taken from actual designs. In igning the 
three gears the same pressure constants were employed, 
and the design of both was normal, being in line with the 
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Taste IIIl.—Ratios o 
Width of Pinion 


Variation in Resistance. 


Increase in Pressure 


Inch 


-- ouble and Single-Reductton Gears 
resulting from Changes in Propeller Speed due to 
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1-671 
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1-354 











improved by the addition of a flywheel between the slow- 
ea ie and the propeller. 
assuming that tooth separation does arise from 





thods we have adopted from the time of the first 
double-reduction gear. The single-reduction gear - 
position indexed A, runs at the same ler as 
the double-reduction proposition, while ¢ t indexed B 
runs at a higher propeller speed. 

The relative percentage i in p e on the 
teeth of the Dg arising from variations in angular 
velocity of the propeller or momentary variations in 
— torque are given in the last two columns, 

able III, together with an indication of the steps by 
which it can be evaluated. 

It is not quite certain as to which of the two last 
columns of should be taken as forming a com- 
Seen ne toe Pinstineet tho Secepetmns. T the 

t column, which is the least favourable to the double- 
reduction gear, the single-reduction indexed A is 
1 cent. worse off than the double-reduction gear, 
while that indexed B is 4-5 per cent. better. That is, 
there is no advantage in this respect in favour of single- 
reduction . 

As your contributor suggests, it is probable that the 
permissible pressure on the teeth of the pinion varies at 
some higher rate than the square root of ite diameter. 
If this is so, it should be remembered that as the double 
and single-reduction gears which have just been examined 
have been dimensioned with the ar eaten as the 
square root of the pinion diameter, the reduction 

the double-reduction gear has a higher factor of safety 
than that of the single-reduction hee 

Yours thfully, 


Merrorouitan—Vickrers E._zorricat Company, 
Luwrrep 


(H. L. Guy, Chief Turbine Engineer.) 
{If we understand our correspondent correctly, he 
assumes that excessive wear of Tt ee is due to 
t 


static . our opinion d ic action 
which ty sespen le for the failure of Ter woot in 
film, o 


service. g to the existence of the oil 
teeth never come into payed contact, and pee ye to 
ess of this film is constantly 





dynamic action the thi 
varying. If these variations exceed 
theory shows that e high 
set up within the film, al the 
throughout a cycle may not at 
“da ie” may be due to 
Som, eystieel Wieden “ta will also arise 
from c¢ variations propeller bed ry 
Mr. Emmet declares that the ¢ variations 
in propeller ue, shown in the erred to b 
our correspondent, were observed with thoroughly 
trustworthy apparatus, but it is undoubtedly true t 
a very much smaller range of variation may give rise to 
serious wear of gear teeth. One firm with special 
experience in these matters specify that the torque 
variation of air compressors to be driven by de Laval 
g shall not exceed 7 cent. Obviously the 


heel pared with the fi of tt 
w as com 
- 


will be 

a pressure 
all . These 
 badly-cut tooth 
atv . 


fect of the turbine 
and “intermediate gears, the less serious will be 
the effect of propeller torque variations. 

Unfortunately our correspondent has omitted from 
Table data as to kinetic energy of the intermediate 
hey and In one case, however, in ) we 

ve been to get com tive figures. for corre- 

Soars Oot sit apts sero 
effect o' 


gears, the ratio of 
© turbine rotor, nore and 
intermediate gears to the flywheel effect of propeller 
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of best rubio 58s., as steamers from the Spanish ore port 
are now being chartered at 268. 

Coke.—Coke keeps steady, firm, and in heavy request. 
A very extensive foreign business could be done if there 
were supplies for such trade, but little indeed is available 
for sale to overseas customers. 


from 180s. to 2008. ; description is 
in t ighbourhood of 170s. Home are 
large. With ample iy te Soest needs of 
this district, there is m ocal activity. blast- 


furnace quality is 62s. 9d. at the ovens, and low 
phosphorus sort is 65s. 3d. at the ovens; while 
coke is 70s, 3d. for home purposes. 


Manufactured Iron oe finished iron 








und necéssary for new : have had the effect of 
feducing fresh business, and‘ not only that but also of 
causing buyers to cancel orders. Owners say that 
breaking pomt has been reached, and that as the freight 


ke | Outlook is none too healthy it is quite impossible to place 


orders for new steamers without some idea of what the 
actual cost will be. 
shipbuilders have been erased from their books by mutual 
agreement between them and the buyers, and if there is 
any extension of this the outcome may have 
the effect in the not far distant future of causing reduced 
employment in the district. A day of reckoning is most 
assuredly coming. 








and steel manufacturers have vy 8re | scotch igen Gvallable distribution noted 
not particularly seeking further contracts, some ded uel ‘end seclete - cimeae in ansaid 
hension is felt at the cancellation of shipbuilding - like what require. The great scarcity 
and fact that and Belgium, ere not only | 1.45 been ® serious q for now and a 
competing successfully for Continental trade, but are). 4, docs neh. sie the result 
some of their output to this country. Values are} 1) 0 y nothing be & very odd lot is being 
well upheld. Princi market quotations stand: shipped overseas. The arenot getting large 
Common iron bars, 30/. ; marked bars, 32. ; iron angles, | -,ough supplies of hematite, and the same is the case 
301. 158, ; rivets, 381. ; steel ship, bridge and tank plates, | 1 it ‘congumers of foundry irom: Demands for better 
231. 108.; steel 231.; steel joists, 231.; soft deliveries are general, but enmnet as the 
steel rails, 23i.; fish plates, 28/.; black sheets, 441. ; @ustomers making any domur there ere man 
and corrugated galvanised sheets, 54l. pr sa os howe and chest aagheusteaeaiestiod. 
Ironstone Miners’ Wages.—A motion asking for an | and who are ready to pay what is asked so long as they 
all-round advance of 2d. per ton on the base rates to | could get delivories. oe See 
ironstegp sittin end te Guisrvenen is Tip Siaeaiee is round 161. 10s. per ton or No. I quality, and about 
was passed at a the Council of the Cleveland | 161. for No. 3 quality. 
Ironstone Miners and ’s Association, held at 
belore @ foiad meeting 6 miles Sane ae tuteos’s OrEs YROk Tas SOUL SET 
‘ore @ joint i mine owners men’s - 
representatives to be held at an early date. N yt ~ - soai : 
== New Coal Export System.—New arrangements have 
NOTES FROM THE NORTH. been made in connection with the Government 
Wednesday of exports with its consequent upon each 
r the Scotch steel trade sae ue se gee bunkers for fo i ing veal * 
place in coal being ; excess 
poe e Ae Bertens oF aon the “ x 
continues. on Bs operation a system 
to such @ large tonnage, will take'some time to get cleared nove pate ~ 4 
off the books, and with buyers and not} -ceives 
committing themselves beyond their necessities | Cocecce foreign. 
in the meantime, the future is not just as bright depots and vessels 
as it was. There seems cause for alarm, however, ' ? a 
as many months must elapse before there need be any | hal the aeuatiey a 
talk of @ slowing down of plant, and by that time the] ons with a fortnightly average, but any balance un- 
poate ee d much prewure is being |Selivered may be carried forward to « future week. 
is as great a demand as ever, and m a iepasd 
brought to bear on makers im order to get supplies _ = 


all classes of material. The is 
enormous quantity of benny oR pe 
is, of late, finding its way Deli 
la enough to please 
= vouring to — Bro 
is bein, to 

next p weeks. The black 

tionally busy with the home and Colonial 

are in the market with a heavy demand also. 

and boiler — are in active request, and 

material is in good demand. 

Malleable Iron Trade.—In 
there is a continuance of recent conditions, and all 
are fully employed. In order to secure supplies 
the holidays for fear of any 
— consumers are 

ut as everything is bei 
is not increasing it is difficult to see 
“—. — ay no 
is being loo ‘or by buyers who are not placing 
orders rashly, but are first carefully considering both the 
probable costs and probable date of delivery. 

Scotch Shipbuilding.—The shipbuil returns from 
the different districts in Scotland for t month 
are not as good as it was hoped they might be, and the 
total only amounts to 25 vessels of 45,897 tons, 
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ly and 19,820 tons to British 
of coke are occasionally released for export, 
have no difficulty in 180s., while 

t fuel is scarce and firm at 140s., with small coals 

lor manufacturing purposes available at 60s. 

The Iron and Steel Trades.—Business is 
the general tone easier. Tin are in demand, 
with standard boxes ran from 66s, to 7le., 
terms are in active request at 125e. to 1268. Gal 
sheets are steady at 565i. 


while 
Cardiff Shipping Deal.—It is reported that Mr. Frank 
John Shearman and Oo., Cardiff, have 

@ controlling snterert in she F-- Seneceennst era: 
tion Com » Manioed, wie 28 Sate oars of 
485, 5001. 1d controls a fleet of 10 steamers 55,000 
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‘The very high costs which have now been 






NOTICES OF MEETINGS. 


Tue InsTITUTION oF PETROLEUM TECHNOLOGISTS.— 
Wednesday, wety 7,at6p.m. Free Illustrated Lectures 
in the Canada Building, tal. Palace, London, 8.E. 
“Wild Catting,” by Mr. E. H. i -Craig, B.A., 
F.R.S.E., F.G.8. 


Tae Instirvrion or Navat Arnontrects.—Summer 
i at Liverpool, July 6, 7, 8 and 9. Tuesday, 
July 6, 10 a.m., in the Council Chamber of the Town 








* Bafety 
Westcott 8. Abell,; ‘‘ Subdivision 
Webster. In the 
Lever’s Works 

at 7.30 p.m. the 
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Thursday, July 8, at 10 a.m.: The 
i and Lecture 
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British standard brass thread, other British Shecads, 
‘ the International system metric screw, 
the United States, and numerous other threads. 
dedis also with screw thread measurements and 





ring filaments, 
operated in any position. They are normally 


msions of the Al-wett, 100-volt lamp are, 


_ gas-filled lam 
rch : 
overall of 
in., length in.; and of the 60-watt, 


lamp, diameter 24 in., length 5} in. 





MIPBUILDING ComM- 
informed that Sir Alexander 





Conrracts.—Work is now in Fg. cn on the laying 
of a concrete raft measuring 7, super yards for two 
new factories being built by Messrs. Watney, Combe, 
Reid and Co. The reinforcing is on the Walker-Weston 


7. i an double-layer framework 
a of 54 between and bottom layers for 
a 9-in. ofconcrete. The Walker-Weston Company, 
Limited, invite i to womept 
which is made and laid on the site of the f ‘ 
The work is under the supervision of Mr. M. T. Saunders, 
architect and surveyor to Messrs. Watney, Combe, Reid 


and Co., Limited. 
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BAND RE-SAWING MACHINE. 


CONSTRUCTED BY MESSRS. THOMAS ROBINSON AND SON, LTD., ENGINEERS, ROCHDALE. 








Ws illustrate in the engraving on the present, 
an electrically driven band re-sawing machine, Built 
by Messrs. Thomas Robinson and Son, Rochdale. The 
maximum width of the saw is 6 in., the saw pulleys’are 
54 in. in diameter and ‘are mounted on heavy steel 
shafts, running in enclosed self-aligning double-row 
ball bearings. Both saw pulleys and spindles are 
carefully balanced and ground true. vertical 
adjustment of the upper pulley is over a range of 6 in, 
and the saw has a fength of 27 ft. The approximate 

wer required by the machine is 40 brake horse-power. 
The u t pulley has staggered arms radiating from a 
dished n which the bearing is negted, the arrange- 
ment preventing any overhang of the pulley and 
ensuring that the strain on the saw comes directly over 
the centre of the bearing. The lower pulley, which is 
similarly mounted, is cast solid with a heavy rim, and 
being heavier than the upper one, ope any possi. 
bility of the latter over-running w 
load, The straining device for the saw is highly sensi: 
tive and the finest gauge saws may be used with 
advantage. 

There are both vertical and horizontal feed rollers, 
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fence by a handwheel; ‘a pedal brings them away to 


it | suit any variation in the width of the timber being 


sawn. Our illustration shows these rollers removed 
and suspended over the table of the machine. The 
horizontal feed rollers are connected by chain gear and 
are specially suited for feeding pitch pine logs or heavy 
flitches. They can be worked in conjunction with, or 
separately from, the vertical feed rollers. The fence is 
of an improved patented design; it can be adjusted 
quickly and is provided with a rack and pinion move- 
ment, a simple locking device and a screw for fine 
adjustment. It has a canting motion, corre- 
sponding with a similar feature in the vertical feed 
tollers, for cutting weather boards, &¢. The ‘saw 
guides, above and below the table, are filled with 
adjustable hard wood packings. Cleaning devices 
keep the saw pulleys clear of pitch and , and pro- 
vision is also made for keeping the saw clean and 
lubricated. 

The machine is capable of sawing deals and battens 
at feeds up to 200 ft. per minute; ‘it will cut also any 
size of board or flitch up to 20 in, deep, and cut the 
widest. flitches, It can, further, convert round. 
up to 18 in, in diameter, All these operations. can 
carried out without special changes or adjustments, 





Royat_Azmronavticat Sootery.—We are informed 
that His Royal Highness the Duke of York, K.G., has 








graciously consented to become a patron of the Royal 
Aeronautical Society, and that Air Marshal Sir Hugh 
Trenchard, Chief of the Air Staff, and Commander J. C. 
Hunsaker, U.8.N., Assistant for Aeronautics to the Chief 
of the Bureau of Construction and Repair of the United 
States Navy Department, have been elected Honorary 
Fellows of the Society. As a result of a council ballot, 
Air Commodore H. R. M. Brooke-Popham, has been 
duly elected chairman of the society for the ensuing 
session, assuming office in October next. gements 
have now been made for a reception room for the use 
of members of the society to be available at Olympia 
during the Aero Show, which opens on the 9th inst. 
and remains open until the 20th inst. 





Rattway anp Tramway Mareriats Year Boox.— 
The French Association ‘of Manufacturers of Railway 
and Tramway Materials (Chambre Syndicale des Fabri- 
cants et des Constructeurs'de Matériel pour Ghemins de fer 
et Tramways). 7, Rue de Madrid, Paris, 8, have issued 
their year book for 1920-21, which contains information 
on all the French works which auccassre ge omen 

uired for permanent way, and construct ng-stoc 
rishgps abe ad and tramways.. The location of the works, 
the capital, specialties dealt with, dc., are stated. 
A separate chapter of special interest gives the specifica- 
tions of the French railways for various classes of material. 
ine boats Ja sles & Cipestony A the miarmbess ot See Honse 
and of the ing 8 of the French railway com- 

i the State Railways. It can be 
obtained the, price of 20. francs from the above 
address. 
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THE LINCOLN WORKS OF MESSRS. RUSTON AND HORNSBY, LTD. 


(To face page 4.) 
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(For Description see page 4.) 


‘ig. 3. Roap RoitvuerR Erection SHop. 
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Fic. 4. Om Enorne Erection Suop,. 
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THE LINCOLN WORKS OF MESSRS. RUSTON AND HORNSBY, LTD. 


(for Description, see Page 4.) 


5. Tue New Pattern Suop. 





Fic. 6. THe Borer SHop. 


(To face page 5.) 
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THE WHITE OIL-FUEL BURNING SYSTEM. 


MR. W. A. WHITE, ENGINEER, NEWCASTLE-ON-TYNE, 


(For Description, see Page 23.) 
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Heater to have Two Coils, each Coil made of 
Seamless Steel Tube9I.5.W. Gauge thick. 


VIEW OF TOP OF HEATER | VIEW OF TOP OF HEATER SECTION A.B. | VIEW LOOKING ON 
WITH YOKE REMOVED. | LOOKING ON YOKE. | BOTTOM OF HEATER. 











SECTION ON 6.8. 
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Fig.ii. SECTION AT XY. Fig.J2 view LOOKING IN DIRECTION OF ARROW A’ 
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(To face page 22.) 
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WHITE OIL-FUEL INSTALLATION ON SS. “AQUITANIA.” 


SIR W. G. ARMSTRONG, WHITWORTH AND CO., LIMITED, ENGINEERS, NEWCASTLE-ON-TYNE, 
(For Description, see Page 23.) 








Fic. 13. Srnete STOKEHOLD sHOWING FuEL Pump. 





Fie. 14. Dovsie STOKEHOLD SHOWING TRANSFER Pump. 
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MESSRS. RUSTON AND HORNSBY, LIMITED; 
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RAILWAY MANAGEMENT. 

Fars, or Captain Wedgwood Benn, has dealt 
somewhat unkindly with Sir Erie Geddes. On 
Thursday of last week he was prevented ona ‘point 
of order in the House of Commons from 
his proposals for the future control of our railways, 
and the same interdiction operated the following 
night at the dinner of the Institute of Transport. 
An expectant country managed to contain itself 
until last Tuesday evening, but Sir Eric has unfor- 
tunately had to put forth his scheme in the naked- 
ness of a White Paper, sheltered, introduced and 
followed by none of expository commient ‘and rosy 
optimism which might have accompanied it had 
he” been allowed to unfold it in person. Sir Eric 
- | certainly did his best with an unfortunate situation 
at the Institute of Transport when he referred to 
the coming White Paper as a glimmering ray which 
would ultimately enlighten the obscurity of the 
transport situation, but how much better might 
he have done had the proposals been before the 
House of Commons. We cannot but think’ that 
somewhere there exists an unspoken peroration 
which in rotund periods tells how this railway scheme 
will form a bridge to the land fit for heroes and the 
new age. 

We are unkind enough to think that it is just as 
well that this scheme has had to be put forward 
in such a way that it must be taken on its merits. 
Those interested have to judge for themselves 
what the scheme means ; their understanding is not 
obseured by Sir Eric’s interpretation of what he 
thinks it means. The broad lines of the matter will 
be familiar to our readers. The railways are to 'be 
divided into geographical groups and the various 
railways forming one group are expected to amalga- 
mate. te.” ifthey do not do this voluntarily in a reason- 
able time they are to be forced to it by the Ministry 
of Transport. We have referred to the groups as 
geographical, but this is not actually correct. 
The groups combine various existing railway 


systems and as nearly as possible are confined to| li 


railways operating in one geographical area. For 
instance, the Southern Group contains the South- 


Eastern and Chatham, the Brighton. and the South- 
Western lines ; while the Western contains 
the Great Western and the Welsh lines. The South- 


Western and the Great Western to some ‘extent 
serve the same area so that one has a crossing of the 
groups, gettin spear wo Re ry y rete 
probably una From the point of view of 
the actual constitution of the groups the scheme 
we take it is a one and it is pointed out 


that it would mond ep prec 
which project 


from the territory of one’ group to another. It is 


that at» inter etaigo'it may ‘be néoteunty 
to require them to do this. 


We are not at the moment inclined to oriticise the 
of the groups since, as we have said, 


Eric may further reduce the number without in- 
curring our criticism. The work of any board is 
always done by comparatively few. men, and 
although some passenger members may be necessary 
to watch .certain interests there is more. than 
enough room for such representation in a total of 
twenty-one, The more important, proposals in 
connection with the boards of t are for 
their constitution. It is apap alia repre- 
sentatives of the shareholders should form a majority 
on the boards, but in addition a certain number of 
employees would be elected as members. The pro- 
posed proportion between the shareholders’ repre- 
sentatives and thé employee members is not stated. 
Of the employee members it is suggested that one- 
third should be leading administrative officials of 
the group co-opted by the rest of the board and the 
remaining two-thirds elected from and by workers 
on the railway. 

The boards of directors of our railway companies 
in the past have perhaps not been greatly to the 
credit of the shareholders. There has been too 
great a tendency to elect members for eminence 
in any walk of life other than railway management. 
The system has certainly worked fairly well, but 
that is because, as we have already said, the work 
of any board is always:done by a few men. It 
would always have been better if some of the respon- 
sible officials had been members of the railway 
boards and the recommendations in this direction 
are quite sound. The further 
admission of workman members ‘to 
excite little surprise and probably little ,. 
Ten years ago the scheme would have been con- 
sidered fantastic, but there is a consciousness now 
abroad that the best way to control the somewhat 
unreasonable demands of labour is to give labour a 
representation in the control of industry. In that 


for the 
boards will 


In a general way we do not object to these pro: 
posed reforms in the boards of management, but 
there is one of the matter which we have not 
yet which goes down to the root of the 
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with the financial proposals. To quote the White 
Paper :—“'The Act of Parliament should lay it 
down that rates and fares shall be fixed at such a 
level as, with efficient and economical manage- 
ment, will in the opinion of a prescribed authority 
enable railway companies to earn a net revenue 


be settled in the A combined net revenue 
of all companies absorbed in the group.”’ This is 
sufficiently vague to allow of it being interpreted 
to mean anything when the come before 
Parliament, but this is not the end of the matter. 
It is suggested that with due care and economy it 
should be possible for group companies to improve 
on their pre-war returns. If they do this, how- 
ever, as an offset to the State having very materially 
extended their “charter,” the State is to take a 
share of this improvement. The proportion is not 
stated. 

"We assume that the Government is sincere in its 
statement that it does not wish to nationalise the 
railways, but if it really carries through these pro- 
posals we cannot imagine what other end to the 
matter there can possibly be. The private owners 
of the railways are to have considerable outside 
representation imposed on their boards of manage- 
ment. They are to be allowed to make their pre- 
war dividend, or its equivalent, but if by “care and 
economy ”’ they make more, part of it is to be taken 
by the State. If they make less, however, we do 
not gather that the State makes up the difference. 
How such a “ heads I win, tails you lose” 

is ever going to attract any new capital to the rail- 
ways is more than we, or anyone else, can imagine. 
The whole scheme is futile and if put in operation 
in the terms of the White Paper will and can lead 
to nothing but railway nationalisation. We have 
sometimes thought the criticism of the salary list of 
the Ministry of Transport was overdone and have 
recognised that an adequate technical staff cannot 
be got together for a starvation wage, but if this 
remarkable White Paper represents the best that 
the staff can do we are inclined to endorse all that 
has been said about extravagance. 


substantially equivalent, on some pre-war basis to 
ct, to the 





Friday 


extended 
Derby through Sheffield to Manchester, and covered 
some 


inspection of the works 





Royce. Their products and the quality of their 
products are well known and their factory methods 

t an attention to individual detail, which 
eannot be given in the mass production methods on 
which we have in the last year or so received such 
a amount of advice from people who know 
iw is wang a It was surprising to find that 
Messrs. Rolls-Royce are still turning out some 
dozen aero-engines a week. The financial history 
of the firm would suggest that they are not only 
turning them out but are selling them. The engines 
are mostly of the new “Condor” type. The firm’s 
motor car programme aims at a output of some 
fifty cars a week, The best figures are now, we 
believe, somewhere between thirty and. forty, 
the output having so far’been limited by the im- 
possibility of obtaining sufficiency of some of the 
heavier forgings. 

At the afternoon visit to the works of the Midland 
Railway Company the members had. the pleasure 
of meeting Sir Henry Fowler, the president-elect of 
the Institution. As we have not space heré to 
describe the works of Messrs. Rolls-Royce, still less 
have we space to deal with the Midland Railway 
Company’s extensive establishment. Owing to the 
extent of the works and the fact that the party had 
to leave for Sheffield in the course of the afternoon, 
the visit was somewhat hurried, but time was found 
to inspect all important its. Among 
matters in which we were specially interested we may 
mention the casting of railway chairs which is 
carried out on a very extensive scale at Derby. 
The point of interest about the matter is that 
moulding machines are not used. At first sight 
such machines would appear the obvious equipment 
for a repetition job of this sort, but Sir Henry Fowler 
assured us that the work was not. carried out in the 
way it was without the alternative of a moulding 
machine plant having been considered. Investiga- 
tion had showed that for this particular work there 
would be required at least two men moving moulding 
flasks for one making moulds, and that a better 
output with less labour was obtained with the 
system used. The job being invariable it was 
carried out by having a series of flasks arranged in 
rows on the shop floor. The flasks were never 
moved beyond such moving as was necessary for 
filling and emptying them. The moulding sand 
also was not carried about in any way, being tipped 
out of the flasks when a formed chair was removed 
and re-used for the next filling. There was abso- 
lutely no carting about of anything except the wood 
pattern which the moulder carried with him as he 
worked down a row and the removing of the finished 
chairs. 

The other matter which we specially noted at 
Derby was a Lenoir gas engine in the works museum. 
This engine was in actual operation at Lough- 
borough until a year or so ago; as its running time 
was confined to three hours a week there was no 


one a week and of reconditioned older engines about 
twenty a week. At the conclusion of this visit the 
members of the Institution were entertained to tea 





EE 


as be seen, represent in a fairly 
way vy industries of Sheffield. 


Although not engaged in the construction of motor 


Vickers, which was one of the firms whose works 
happened to visit. In steel manu- 
facture, and tube rolling and drop stamping 
quite a ion of the material going 
through was for the motor trades. It was interest- 
ing to note to what a very considerable extent this 
firm has been enabled to change over from war work, 
although there are naturally some heavy armament 
departments, such as the large gun shop, which 
show signs of a state of peace proving one of war. 
Although no visits were paid to any of the cutlery 
works, which may be said to represent the handi- 
craft trades of Sheffield, the remarkable manual 
dexterity of many of the workers in the heavy trades 
was noted by many of the visitors. This applied 
particularly, for instance, to the operation of Messrs. 
Brown Bayley’s new wire rolling mill and to the 
formation of hexagonal tool steel bar under the 
hammer in the works of Messrs. Kayser Ellison. 

In the evening of Wednesday the 23rd ult. the 
members of the party were taken by the Local 
Reception. Committee for a motor tour over the 
moors surrounding: Sheffield, and on the afternoon 
of the following day they were entertained at a 
garden party at his residence by Mr. W. Clark, the 
managing director of Messrs. Vickers in Sheffield. 
Both of these functions were very enjoyable and 
possibly assisted members to recover from their 
labours of the earlier part of the day when some 
of them had walked no inconsiderable: number of 
miles through various steel works. The dinner of 
the Institution took place in the Grand Hotel on 
the evening of the 24th ult. The President, Mr. 
Thomas Clarkson, was in the chair, and received the 
guests and members before the dinner. Speeches 
were made by the Lord Mayor of Sheffield, Mr. W. 
Clark, and the Vice-Chancellor of Sheffield University. 
A pleasing feature of the evening was the presenta- 
tion of a silver cigar box to Mr. Basil H. Joy, the 
Secretary of the Institution, from the members. 
Mr. Joy had certainly worked very hard for the 
of the visit and the arrangements through- 
that he had worked effectively. We 
should like to our tribute here to the very con- 
siderate and effective way in which Mr. Joy assisted 
connection with the meeting. In replying, 
after the presentation, Mr. Joy imsisted that he had 
nothing to do with the success of the Sheffield 
of the visit, and put it all on to the shoulders 
ion Committee, and particu- 


q 


recognised, and a presentation is to 
be made to Captain Birch by the Institution. 

The last day of the meeting was devoted to an 
excursion to , the members leaving 
Sheffield at 8.32 in the morning. On reaching 
Manchester a visit was first paid to the}works of 


Messrs. Crossley Motors, the members being taken 
from the station te the works in Willys-Overland cars. 
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manufacturing programme. At the present time 
no building is being carried out and the works are 
engaged in the assembling of American manufactured. 
Willys-Overland four-seater cars. The system of 
assembling on a conveyor is being introduced. This’ 
system is, of course, particularly associated with 
the name of Ford, and it was seen in more active 
operation at the works of the Ford Motor Company, 





which were visited in the afternoon. _We under- |. 


stand that it is the intention to manufacture the 
Willys-Overland car throughout at Heaton-Chapel. 

After the i 
was entertained to lunch by Messrs. Crossley Motors,. 
and afterwards proceeded to the works of the Ford 
Motor Company, as indicated above. There was 
but little time to view these works, and the visit 
was practically restricted to a walk through the 
shops. These gave the visitor an impression of 
much activity and the division of assembling work 
into a number of simple operations certainly 
appeared to lead to a very considerable output per 
employee. It.is probable that the conveyor system 
which is in use and by which the various chassis 
being assembled are automatically traversed from 
one operation to the next, has a psychological effect 
which tends to maintain the output of each worker. 
The works are devoted to assembly only except that 
panel work for bodies and radiation parts are being 
manufactured. There were si of further 
machinery for this class of work being installed. 
The completion of this visit terminated the meeting, 
and the members were conveyed to the Central 
Station where the party broke up, the majority, 
however, travelling to London together. The 
number of members attending varied in the course 
of the whole excursion, but it was, we think, at all 
times well over one hundred. 





THE NATIONAL PHYSICAL 
LABORATORY. 
(Continued from page 868 of vol. ciz.) 

Ws now proceed with our comments upon the 
demonstrations arranged for the annual inspectio 
of the Laboratory on June 22. 

Metrology. Slip-Gauge Comparator.—When illus- 
trating the minimeter of Mr. G. M. Eden on page 34 
of our issue of July 11, 1919, we mentioned that 
Mr. J. E. Sears, Superintendent of the Department 
at.Teddington, had designed a modification of 
this machine, and this we are now able to 
describe as constructed in the Gauge Workshop 
of the Laboratory. This new 4-in. slip-gauge com- 
parator also measures within one-millionth of an 
inch, and the two instruments mentioned, both in 
constant use, especially for the verification of 
Johansson gauges, show a most satisfactory accord. 

The original Eden machine is provided with ball- 
measuring faces holding the gauge during measure- 
ment, and is suitable only for comparing flat gauges. 
The new machine—shown in Fig. 4—is provided 
with flat measuring faces, and some rather elaborate 
means of adjustment were required to ensure perfect 
parallelism of these faces. 'The bed of the machine 


(dimensions 22} in. by 5 in.) carries two headstocks | 


securely fixed in position. The plunger (1} in. 
diameter) of the right-hand headstock is lapped to 
be a good sliding fit ; two locking screws (not marked 
in Fig. 4) hold itin the bore. The face of the plunger, 
} in. in diameter, is one of the measuring faces’; 


inspection of the new factory the party |i 


correct 
|| motion of'the longer 


measuring faces within 0-000001 in. The adjustment 
has to bejvery sensitive, and this is provided for by 
the springing action of the four tongues in which 


action of the weights then brings the measuring 
left into contact with the gauge and 
suspended between the two faces. 

gauges of approximately the same 








mirror above it form an image of this wire on the 
opaque scale mounted at the 
With an optical lever 132 in. 


parts. realise the full accuracy of 
millionth of an inch in repetition work extreme 
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are to be compared by the machine, they 
are inserted in turn, and it is the function of 
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horizontal arm (limited by 
stops) is transmitted to a tilting mirror. 9 |’ °° 
This Jens-mirror consists of @ plano-convex 
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halves, the 
manner of a Hemholtz double galvanometer. 
Rating of Clocks and Watches.—The rating 
clocks and watches is conducted in Bushy House, 
where the departments for Electricity (apart from 
Electrotechnics), Heat and Radium are still housed. 
The rating is done by Mr. E. G. Constable in the 
following way: The observer has the watch and a 
circuit-key in front of him, and he taps the key when 
he sees the second hand of the watch pass over 
the divisions 5, 25, 45. The set of three observa- 
tions in 1 minute gives three dots on a rotating drum, 
on which the standard clock continuously records 
a dot every second. The drum is rotated by an 
electric motor provided with a centrifugal governor 
which controls the field resistance. On the card 
of the drum measurements can be taken within 
0°01 second, a dot distance of 2 cm. corresponding 
to an interval of lsecond. Much depends, of course, 
on the constancy of the electric motor, which 
Mr, Sears lately improved, as well as on the personal 
error of the observer; but experienced observers 
differ very little. A complete din A test occupies 
45 days, during which the chronometer or watch 


is tested in various positions, lying, suspended, 


af 


&c., at temperatures ranging between 42 deg. and 


92 deg. F. 

The contact mechanism of the standard clock 
has also been improved lately. When the tip 
of the pendulum has to pass through a mercury 
cup, there is some friction. To reduce the friction, 
the pendulum ends in a stirrup, formed by an 
elastic bow across which a fine strip of platinum is 
stretched ; this strip just grazes the rim of a small 
wheel, adjustably mounted in a slide underneath 
the pendulum, the stirrup plane and the plane of the 
wheel being at right angles to one another. At 
each contact the wheel is turned through a very 
small arc, to the right and left alternately. The 
bow of the stirrup (the vertical plane of which is in 
the pendulum axis) is held by a kind of | frame, 
which is pivoted at the corner of the L and can slide 
with its upper end over its attachment to the 
pendulum, so that it may rotate slightly. The case 
of the standard clock is sealed hermetically, the air 
pressure inside is about 27 in. of mercury ; the whole 
front of the case is glass, ‘Time signals are received 
from Greenwich and by (radiotelegraphy) also from 
the Eiffel Tower. 

Glassware. Volumetric Testing.—The section for 
the testing of scientific glassware under Mr. V. 
Stott, was,fon the inspection day, found estab- 





and small standard weights are added to the right 
u.p. until balance is re-established. The difference 
in the first and second weights on the right gives the 
weight in air of the water in the flask. ‘The method 
is independent of any inequality in the balance arms 
and so saves double weighing. In the 
flask capacity account is taken of the water tem pera- 
ture and air ity. If there were only one 
of pans the flask and the standard weight would, 
with this convenient method of counterpoising, 
have to stand on the same pan, which would make 
the pan hang out of the vertical. The separate pans 
for the vessels and the weights avoid this. It is 
curious that within the last few days only it was 
discovered that a similar four-pan balance, dating 
from 1825, is in the Standards Department of the 
Board of Trade. 

The load capacities of these Laboratory balances 
range from 3 kg. down to 250 grammes, the latter 
weighing to 0-1 milligramme. ll the distilled 
water required is taken from a tank fixed in the 
room, from which the large glass jars, placed above 
the tables of the assistants, are filled, the supply 
being such that the water used has for at least 
36 hours been in the same room in which the vessels 
and balances are kept; thus temperature adjust- 
ments are facilitated. The wooden racks of the 
room have a storage capacity of 3,000 vessels. 

We noticed several contrivances adopted to expe- 
dite work and to perfect measurements. The internal 
width of the neck of a flask—which sometimes 
tapers above the mark—is determined by the aid 
of spring callipers which are inserted to the depth 
of the graduation mark and then released. On 
pipettes the exact length between the jet and the 
line above the bulb is marked in millimetres ; the 
measurement is taken by placing the pipette in a 
scale box in which the jet tip, ground off plane, 
rests against a glass plate ; the object is to prevent 
subsequent alterations of the jet. In the waxing 
bath the vessel to be coated with wax, previous 
to its being etched with the National Physical 
Laboratory monogram, is held under a nozzle from 
which a stream of molten wax issues, the excess of 
wax dropping into the electrically-heated bath. 
Mr. Stott is experimenting on an accelerated method 
of graduating vessels by means of measured volumes 


of liquid. 
(To be continued.) 





NOTES. 
THE RussBeR INDUSTRY AND THE Wak. 

Ir was a very important fact for the country that 
the rubber plantation industry had so successfully 
advanced in Ceylon and Malaya that, by 1914, 
71,000 tons of the world’s total rubber production 
of 120,000 tons were produced within the Empire, 
and that Liverpool and London were the chief dis- 
tributing centres for rubber. The British rubber 
manufacturers themselves consumed only 18,000 
tons of rubber, whilst, according to Mr. B. D. 
Porritt (Journal Society Chemical Industry, June 15) 
Germany and Austria together only wanted 14,000 
tons of rubber annually. There was the further 





&c., required in another way in insulating material. 
The production of balloon fabrics, formerly a 
speciality of a few firms, became an im- 
portant branch of the trade. One British firm was 
for two years gas-proofing sufficient material to 
construct twenty-five kite balloons per week, the 
output representing a yearly production of 1,200 


pair | miles of pieces from 50 yards to 100 yards in length, 


all carefully to be tested for weight, strength and 
permeability. One of the results of the scientific 
investigations was the discovery of a method for 
ing the effective life of the rubber used in 
the fabric for retaining the gas; this is important 
for the development of aeronautics in tropical 
countries. There were plenty of other new problems 
for the rubber manufacturer. For though the supply 
of crude rubber was never seriously jeopardised, 
some of the indispensable ingredients, barytes, zinc 
oxide, pigments, &c., became very scarce, or failed 
altogether, and Mr. Porritt remarks that it would be 
idle to contend, that even after five years the 
wares compare as a whole with the pre-war standard 
of quality. 
Strate Arp ror Crvit AVIATION. 
Although it seems now to be generally admitted 
that some form of State assistance in the develop- 
ment of civil aviation is essential, there is, as might 
be expected, considerable divergence of views as 
to what form such assistance should take and what 
its extent should be. The majority report of the 
Advisory Committee on Civil Aviation, recently 
issued, recommends that direct financial assistance, 
limited to a maximum of £250,000 within the next 
two financial years, should be granted to aerial 
transport companies operating on approved routes, 
the grants being calculated on the basis of 25 per 
cent. of the gross revenue of each company earned 
by the carriage of passengers, mails or goods. The 
approved routes are London-Paris and London- 
Brussels, with possible extensions in each case, and 
another route, such as between England and 
Scandinavia, on which boat seaplanes, or amphibious 
machines, can be employed. It is not, at present, 
intended to make a grant for air services confined 
to this country only. Such, in brief outline, are the 
proposals of the majority of the committee, and 
they would, probably, be of great assistance to the 
industry ; certainly would not materially 
affect the financial stability of the nation. They 
have, however, some drawbacks to which attention is 
called in a minority report by Air Marshal Sir Hugh 
Trenchard, Chief of the Air Staff. While agreeing, 
if subsidies are granted, with the system of apply- 
ing them indicated above, Sir Hugh is of the opinion 
that the fundamental objections to the principles of 
subsidies have not been sufficiently considered by 
the committee. That there are objections to sub- 
sidies will be generally admitted, but, in our view, 
such objections are less serious than the alternative 
possible collapse of the industry. Civil aviation, 
Sir Hugh considers, has not yet had sufficient 
time to prove its value with the indirect assistance 
received. so far, but in this matter it appears to us 
that the subsidies suggested would ‘‘ save the steed 
from starving while the grass grew.’ We.can see no 
insuperable difficulty, such as Sir Hugh antici- 
pates, in withdrawing the subsidies as soon as they 
can be dispensed with. We are, however, in com- 
plete agreement with that part of the minority 
report which recommends the retention of the 
services of some of the actual designers of air craft 


cumstance which could be avoided at a very trifling 
outlay, and it is regrettable that the recommenda- 
tions of the majority report make no provision for 
this. Air Marshal Trenchard also considers that 
the sum recommended for subsidies to aerial trans- 


.| port companies would be better spent on design 


and research, by placing more orders for experi- 
mental machines with approved manufacturing 
work is undoubtedly of the utmost 
as well as to the aviation 


industry, in that it would tend largely to improve 
designs and so enable us to retain the 

i the termination of the war. 
Trenchard 
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in that such orders will be placed, not instead 
of the subsidies, but in addition to them. In urging 
this we by no means lose sight of the present pressing 
need for national economy, but when we compare 
the continuous expenditure on, say, labour exchanges 
with that temporarily necessary to establish the 
aviation industry on a firm foundation it really seems 
as if economy could be more effectively practised in 
other directions. 
IupERiaL WirELEss ComMUNICATION. 

We dealt briefly on page 351 of our last volume, 
under the above title, with the scheme for an Im- 
perial wireless chain submitted by Marconi’s Wire- 
less Telegraph Company, Limited, to the sub- 
committee dealing with Imperial wireless communi- 
cations. There has now been issued the report of 
the Imperial Wireless Telegraphy Committee. This 
committee was appointed on November 24, 1919, 
by Viscount Milner, and its chairman is Sir Henry 
Norman, Bart., M.P. It recommends the establish- 
ment of a scheme of Imperial wireless communica- 
tions connecting the communities of the Empire by 
geographical steps of about 2,000 miles each, the 
system employed being that involving the genera- 
tion of radio-telegraphic energy by thermionic 
valves. The service of communication between 
Leafield and Cairo, by Poulsen ares, shortly to be in 
operation by the Post Office, would be the first link 
in the chain of communication with the British 
communities in Africa; this communication would 
be continued by a valve station established near 
Nairobi, in East Africa, the ex-German station at 
Windhuk being transformed into a valve station, 
thus completing the connection with the Union of 
South Africa. The distance from England to Cairo 
is 2,239 miles, that from Cairo to Nairobi is 2,190 
miles, Nairobi being at a distance of 1,923 miles from 
Windhuk. For communication with India, the Far 
East and Australia, additional valve stations 
would be erected in England and at Cairo; one 
would be erected at Poona, a distance of 2,793 miles 
from Cairo; one at Singapore, a distance of 2,344 
miles from Poona; one at Hongkong and one at 
Port Darwin, at distances of 1,611 and 2,021 miles 
respectively from Singapore. An alternative would 
be the erection of a station at Perth, a distance of 
2,430 miles from Singapore. The report also 
suggests a valve station at Bathurst, West Africa, a 


distance of 2,779 miles from England, and one at 


Baghdad, a distance of 793 miles from Cairo. Similar 
communication by valve stations are proposed 
between England and Canada, subject to decision in 
conference between the Imperial and the Canadian 
Governments. The report further proposes that 
the stations be planned by a Wireless Commission of 
about four members, whose functions would probably 
cease with the completion of the stations ; the con- 
struction of these latter would be entrusted to the 
Engineering Department of the General Post 
Office of the corresponding Dominion and Indian 
authorities, according to plans furnished by the 
Wireless Commission. “‘So far as it can judge, 
the scheme proposed by the Marconi Company,” 
referred to above, the Imperial Wireless Telegraphy 
Committee reports adversely upon it, and adds 
that its own scheme would afford reliable, expedi- 
tious and economical communication for commer- 
cial, social and press throughout the 
Empire, and that it would meet essential Imperial 


strategic requirements. Estimates of revenue and|; 


expenditure drawn up by the committee in connec- 
tion with its own scheme point to an initial annual 
loss—after paying 64 per cent. interest on capital, 
and allowing for complete amortisation of buildings 
and plant within a proper period—of about 100,0002. 
divided between the Imperial and other Govern- 
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every quarter, and shall consist of a chairman 
24 other persons, of whom 4 shall be owners 
mines, 4 workers in or about coal mines, 3 em 
in other industries, 3 workers in other industries, 1 
i i , 2 managers of coal mines, 1 a coal 
coal factor or coal merchant, 1 a m 
feng Ae ween de heen argseaheenrnedtee i 
or distribution of coal, 1 a person with experience in 

ive trading, 3 persons with expert knowledge 

science. The Bill also deals with 
the regulation of coal mines and provides under this 
head for the constitution of Pit 
Committees, Area Boards and a National Board. 
A fund is to be constituted to be a 
conaition 


with mining 


mining 
exporter, l a 


5 


year, the sums so payable in respect of any mine 
shall be defrayed as part ot the working e - 


civil debt. 


ebruary 25 to do some surface work. They declined, 
contending that the employers were acting beyond 
their rights, and the men were sent home, They claimed 
for the loss of one day’s wages from Messrs. Guest, 
Keen ands Nettlefolds, Limited, Judge Rowlands 
found that the company was not justified in sending 
these men back, and accordingly must pay their wages. 
He was of opinion that the emergency arising for the 
substitution of the labour of the two plaintiffs could not, 
in the legal sense of the term, be as reasonable, 
and that it was largely of the employers’ own creating. 
He could not help thinking that if both sides had been 
a little more reasonable the contentions would not have 
arisen. 





The twenty-first annual re of the General 
Federation of Trade Unions , a8 will be seen, the 
majority of that ape an There were 1,700 unions in 
existence in 1899, w the federation was formed. 
Only 43 joined the federation, with a membership of 
343,000. The number of societies now i 

























mmittees, District 


to various 
connected with the social well-being and 
of living of workers in or about coal mines 

ining education. The owners of every 
mine shall, as before March, 1921, and before the 
in each of the subsequent five years, pay 
said fund a sum equal to one penny a ton 
of the output of the mine during the previous calendar 


xpenses of the 
mine, and shall be recoverable either as a debt due to 
the Crown or by the Minister of Mines summarily as a 


tha 
from January 1, 1918, down to the present time the 
strikes in coastwise shipping lines have cost the public 
85,959,976-69 dols. is includes interest on the 
investment of the shippers in the commerce tied up 
at 6 per cent., 12,800,000 dols. ; interest on the invest- 
ment of the carriers in interstate commerce facilities, 
2,478,000 dols.; loss of revenue to the carriers, 
18,426,976-69 dols.; loss in wages to the strikers 
themsel and others rendered idle the strike, 
12,255,000 ‘dols.; and loss due to ion, delay, 

and destruction of perishable freight, 
40,000,000 dols. 


-_——_— 


For several months every railroad in the United 
States has been working under the wage agreement 
negotiated by the Railroad Administration, says The 
Railway Mechanical Engineer, New York, which 
provides for a written notice of any desired changes 
in the wages or working conditions. During that time 
numerous “ unauthorised” strikes have been called 
by local officers of the unions, without giving notice 
to the railroads. The adjustment of wages is now 
in the hands of the Federal Wage Board, and provision 
has been made for the orderly settlement of disputes, 
yet there are still numerous “ walk-outs,” and in eve: 
case the res ibility for getting the men back to wo 
reverts to the rai officers. It is not an uncommon 
occurrence for a superintendent of motive power to 
waste several days each month trying to settle strikes 
at isolated points on the road. present wage 
agreement is a contract in which one party, the rail- 
road, apparently assumes all the responsibilities, while 
the other party, the Labour Federation, exacts as 
much as possible, but promises nothing in return. The 
unions give no assurance that their members will 
return a fair day’s work for a day's pay, and when the 
contract is violated by a strike, disclaim responsi- 
bility by stating that it is unauthorised. If the railroad 
violates its agreement the union secures redréss by 
striking; when the union violates the contract there 
is no redress for the railroad. Is it not time that this 
one-sided arrangement was changed ? Should not the 
responsibility of the labour organisations be more 
clearly defined and some provision made for holding 
them to the fulfilment of the obligations of their 
contract ? 





The crisis in the printing trade on which we reported 
in past issues came to a temporary settlement towards 
the end of last week when, at a of the Joint 
Industrial Council for the Printing Industry, th 
following resolution was passed ; “ The Joint Industrial 
Council, having carefully considered the interests of all 
occupied in the printing trade, is of opinion that the 
pre are representatives should give an assurance 
to the phical Association that the conference 


l shall be he , on request, after the new Rent Restriction 


Act becomes o 


rative, with a view to aa 6m 
the position. ith this assurance the T. phica 


.| Association shall agree to submit to their members 


the offer of 10s. increase. The Typographical Associa- 

i that notices be suspended for one week 
to enable association’s executive to consult their 
members, and the embargo on overtime ‘shall be 
immediately raised.” 


The London Master Printers’ Association have 
addressed a letter to the members pointing out that 
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the letter adds, have in 

number of printing offices in 
Costing Committee issued their last 
December, 1919, there have been pears i 
ral e 


This percen applies only to printing, apart from 
materials, and further adjustments must be made to 
cover any increase in the cost of paper, strawboards, 
and other materials, which are rapidly increasing in 


ce. 

The above 11 per cent. is the a 
cost in a no jobbing printing office, but in a 
periodical, newspaper or other house, where the pro- 
portion of wages to general expenses and the amount 
of overtime is heavier than in an ordinary jobbing 
office, the increase is greater than 11 per cent. 

The London Costing Committee will shortly issue 
revised hourly rates for London to cover the recent 
increases in wages. 





The gas workers notices for a strike were to e 

on Saturday, June 26, but a meeting was held at 
York on Thursday, the 24th, under the chairmanship 
of Alderman H. Simpson, Birmingham, there being 
a full attendance of representatives of all the trade 
unions concerned ip the dispute. Captain J. O’Grady, 
M.P., secretary of the National Federation of General 
Workers, and Mr. A. Hayday, M.P., secretary of the 
National Joint Industrial,Council for the industry, 
acted as joint}conference secretaries. followi 
resolution ,was adopted: “ In view of the employers 
offer of ls. per day or shift, to date from June 1, 1920, 
this conference agrees to the suspension for one week 
of the notices to cease work, and that a negotiati 
committee be appointed to continue the discussion wi 
the employers’ representatives on all the points of our 
claim.” 


At a mass meeting of Sheffield workers held on 
Friday, June 25, above ution was warmly 
discussed, and, at first, the men were in favour of an 
immediate stoppage. Later on, however, the following 
resolution was carried: ‘‘ That this meeting emphati- 
cally protests against the delay in settling our claim, 
and will not agree to any further suspension of notices 
beyond July 3. It further expresses itself emphatically 
of the opinion that the present offer of the employers 
is hopelessly inadequate, and will not bind itself to 
accept any settlement that has not been submitted to 
the members for their approval.” 


A meeting was held in London last Tuesday, at 
which over forty trade unions cf both skilled and 
semi-skilled workers in the foundry, engineering, shi 
building, and ship repairing trades were nted, 
when further advances were demanded in both time 
and piece rates, 





PrersonaL.—The Research Association of British 
Rubber and Tyre Manufacturers, 11, [ronmonger-lane, 
E.C. 2, state that they have secured laboratory accommo- 
dation at the Chemistry Department of University 
College, Gower-street, W.C. 1.——-In order to deal more 
conveniently with his consulting work in the Lancashire 
district, Mr. C. H. Wordingham, C.B.E., M.Inst.C.E., has 
taken offices at 11, Mosley-street, Manchester.—The 
Directors of the Vulcan Boiler and General Insurance 


Company, Limited, have accepted with regret the 
resignation of the ing engineer, Mr. C. Bullock, 
after 44 ys ’ i Frank H. Bullook, Assoo, 
M.Inst.C.E., M.1.8.Inst., ty Engineer, 
has been appointed to the tion of engineer 
as from July 1. 





Unirication or Exnsorric Surpry PorenriaL IN 
SwiItZERLAND.—Two June meetings of the Swiss Elektro- 


volts for = 
series of potentials had previous! a 2 
al ng currents at 125 volts, 220 volts, or: 350 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS, 


H , THE WHITE OIL-FUEL SYSTEM. 
(Specially Compiled from Official Reports of London Metal Markets.) 


We have already referred, on 832 and 865 
of our last sation ha the oi tadineeDedlens 

















by the courtesy of the inventor, Mr. W. A. White, of 
Pearl i Newcastle-on-Tyne,, to reproduce 
——— of essential details of the system on 
Plate III which accompanies this issue, We also 


the burners at the comparativel pressure of from 
60. lb, to 90. lb, per square bade yed by 
mechanical action only. The method of ing the 


will be clear from an examination of . 
3. The oil along the central tube of 

i ical space containing a body 
resembling a mushroom valve. The latter is pressed 
into contact with the nozzle by means of a helical 
spring, so that the oil is forced to flow through three 
grooves in the valve seat into a small conical space 
i i behind the outlet opening of the nozzle, 
and the jets meeting in this space are thus 
broken up into a fine spray. The nozzle itself is 
screwed on to the burner body and can easily be removed 
for cleaning, an operation which is usually carried out 
about once in every 12 hours in normal wernings 
it can also be exchanged for one with a larger or smaller 


3 
= 


5 
8 
® 
is] 


shackle 

eae ing which is screwed into the furnace 

t. The joint between this casting and the burner is 
of the spherical metal-to-metal type, and it is kept 
tight by a pointed set screw carried by the swi 
shackle, By slacking back this set screw and a 
ng the setts cones, She Daeanr: oh ie eae out in 
a few minutes for cleaning or examination. 

On its way to the burner the temperature of the oil 
is raised several above its ey, yr which 
inn the Ressaen Beta 108 deg. hy ve Aquitania 

ympic is about 168 deg, F., i 
the steam heaters illustrated in Fi os and 6. 
longitudinal section, Fig. 4, it should be explained, has 
been drawn horizontally for convenience, but, in 
ice, the heaters are placed vertically, the right- 

d end of Fig. 4 being at the top. The heater 
comprises a cast-iron body with a cover fastened to the 
upper end by means of studs, and it contains two 
concentric coils of seamless steel tubing, the arrange- 
ment of which can be followed from Figs. 4 and 6. 
The four ends of the coils pass through stuffing- boxes 
in the cover to a yoke-piece sup by pillars 
screwed into the cover as shown on right of Fig. 4, 
and also in Fig. 5. The tubes enter the yoke-piece 
through -boxes, so that the former can expand 
or contract without restraint. The oil inlet and outlet 
pipes are connected to the yoke-piece by flanges, 
and the oil after passing through one of the coils returns 
to the yoke-piece and travels through a short passage 
in this to the other coil, and thence through the outlet to 
the burners. Steam is admitted to the heater through a 
connection in the bottom, shown in Figs. 4 and 6, and 
it leaves through an outlet in the cover seen in Fig. 5. 
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N on its wa a perforated basket of 
ate = toll oars a °, Wane 
June iron sleeve provided era ty ay seven L 
the basket can be lifted out for cleaning, holes. 
in the baskets are 0:06 in. in diameter and there are 
of them per square inch of surface. These 
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are fitted between the heaters and the burners, Their 
construction is very similar to that of the suction 
strainers, the main differences being that they are 
made stronger to withstand the higher working pressure, 
and that the covers are held in place by studs. The 
baskets are also of a finer mesh, there being 120 holes pes 
square inch, and each hole being 0-155 in. in diameter. 
The test pressure for these strainers is 420 lb. per 
square inch, and the working pressure is, normally, 
75 lb. per square inch. 

The details so far dealt with are common to both the 
Aquitania and Olympic installations, but the furnace 
front illustrated in Figs. 11 and 12 applies to the 
Aquitania only, since the Howden system of forced 
draught is employed on that vessel, whereas the Olympic 
works with natural draught. In the Howden system, 
it will be remembered, the air for combustion is forced 
through tubular heaters in the uptakes from the boilers, 
and delivered to the furnaces through trunks fitted 
to the fronts of the boilers. The furnace front illus- 
trated is used with this system on the Aquitania, 
and Fig. 12 shows, dotted, the spiral guides employed 
to give the air a rotary motion. The air supply can be 
regulated by the handle shown near the top of Fig. 11, 
and a conical baffle fitted round the tube containing 
the burner will be noticed in the same illustration. 
The position of this baffle can be adjusted by pulling 
or pushing the rods passing through the front casting. 
In the Olympic installation the air enters the furnace 
from the stokehold through a furnace front of special 
design, its temperature being raised considerably in 
passing through passages formed in the front casting. 
The arrangement also serves to reduce the temperature 
of the stokehold by carrying off heat which would 
otherwise be radiated. 

In Figs. 13 and 14, on Plate IV, and Figs. 15 and 16, 
annexed, we reproduce some photographs of the 
stokeholds of the Aquitania taken’ after the oil fuel 
installation had been completed. To enable these 
illustrations to be followed we may again explain 
that the boiler equipment of the vessel comprises 21 
double-ended boilers, with eight furnaces each, arranged 
in seven groups of three abreast. There are six boilers 
in each of three forward boiler rooms, which are 
separated by two athwartship oil bunkers and the third 
athwartship bunker is situated at the forward end of 
the first of these boiler rooms. Another boiler room, 
at the after end of the series, contains three boilers. 
There are thus a double stokehold and two single stoke- 
holds, in each of the three forward boiler rooms, and 
two single stokeholds in the after boiler room. Two 
views of one of the double stokeholds looking in o ite 
directions are given in Fig. 14 on Plate IV, and Fig. 15 
annexed. In the latter of these a small rect- 
angular tank, with a circular opening in the top closed 
by a cover secured by swinging bolts and flynuts, 
will be noticed. This is the observation tank to 
which the traps draining the heating coils in the 
bunkers are connected, and its object is to enable 
any leakage of oil into the coils to be detected. 
Without this arrangement, oil mixed with the con- 
densed steam might find its way into the reserve 
feed tank and be pumped back into the boilers. The 
other view ‘of this stokehold, Fig. 14, shows in 
the background, the oil transfer pumps, which are 
of the Weir vertical direct-acting type. Fig. 16, on 
this page, is a view of one of the single stokeholds show- 
ing the boiler fronts on the left and a transverse bulk- 
head on the right. One of the horizontal fuel pumps 
is visible in the foreground. Another similar view 
of a single stokehold is reproduced in Fig. 13, on 
Plate TV, in which the shallow trays, partially filled 
with sand and placed under the furnace fronts to collect 
any oil which may leak from the connections, are 
prominent features. In this connection it may be 
mentioned that a complete installation for fire extinction 
by means of frothy liquid has been fitted by Foamite’ 
Firefoam, Limited, of 4, Broad-street-place, ‘London, 
E.C. 2. The installation’ includes both fixed con- 
tainers for the special fluids connected to the stokeholds, 
and other places, by means of pipes, and portable 
appliances placed -in convenient positions for dealing 
with minor outbreaks. One of these portable appliances 
is partly visible near the left hand bottom corner of 
Fig. 13, on Plate IV. 

In conclusion it may be remarked that the photo- 
graphs from which our illustra‘ions were reproduced 
were certainly taken when ‘the boilers were out of 
action, but the appearance of the stokeholds is ve 
little different when the ship is steaming at full s , 
The comparative comfort and cleanliness of the stoke- 
holds with oil-fuel firing, as compared with coal, would 
be almost sufficient justification for the use of the 
former. The fitting of two such important vessels as 
the Aquitania and Olympic with White oil-fuel 
system is a matter on which the inventor must be con- 
gratulated, an4 it also indicates that the directors and 
superinténdent engineers of both the Cunard and ‘White 
Star lines entertain no doubts as to the economy and 





efficiency of oi] fuel 





OIL FUEL INSTALLATION ON THE “AQUITANIA.” 


MR. W. A. WHITE, ENGINEER; NEWCASTLE-ON-TYNE. 
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Fie. 15. Dovsie SToxkEHOLD SHOWING OBSERVATION TANK. 





Fia.. 16. SINGLE STOKEHOLD sHOWING Fort Pom. 
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THE ELECTRICALLY-WELDED SHIP 


“FULLAGAR.” 


CONSTRUCTED BY MESSRS. CAMMELL LAIRD AND CO., LIMITED, BIRKENHEAD. 


MIDSHIP SECTIONS. 
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In the figures on this and the next pages we give 
some illustrations which show the various 9 
methods adopted in the construction of the electri 
welded motor-ship a. This ship, as will 
generally known, was built by Messrs. ell Laird 
and Co., Limited, at their Birkenhead yard, and was 
launched last February. She has since that time been 
completed and has carried out very successful trials. 
The type of construction adopted has proved in eve 
way satisfactory. The boat is fitted with a Camimell- 
aird-Fullagar. opposed-piston oil engine of about 
450 brake horse-power and working on a single screw, 
she is thus unique not only in virtue of her welded 
construction, but also on the score of her propelling 
machinery. This constitutes the first ppeeetion of the 
Camellaird-Fullagar engine. It is interesting to note 
that it was at one time intended to fit the Fullagar 
with a Kitchen rudder. This idea was abandoned not 
owing to any lack of faith in the rudder, but because 
it was considered undesirable to incorporate too many 
novel features in the one ship. The absence of a 
Kitchen rudder certainly makes the installation a more 
effective test of the ellaird- engine. 
engine we need not refer to f r here, as it 

fully dealt with by us in a recent issue.* 
ar is a coaster, 150 ft. long by 23 ft. 9 in. 
beam and 11 ft. 6in. deep to the main deck. The 


was 


three winches. An oil- 
g steam to the latter. As will be seen from this 
description, the boat.is in no way a freak craft. 





* See EncrneErina, vol. cix., page 144, 
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Fig. 1. 
In form and appearance she is a very ordinary — 
and will without doubt slip easily into her 
service with the fleet of her owners, Messrs. Poe J. 
Brocklebank, Limited, of Liverpool. 

It should be made clear that the Fullagar is an 
entirely welded ship. There is not a rivet in her from 
one end to the other. To build such a ship was perhaps 
to some extent a tour de force, but the was 
unquestionably the best from the point of view of 
demonstrating the suitability of electric-welding ord 
ship construction. The success of the Fullagar has 
hate that welding is effective for all the ays 
of such work. This, however, is not to say that it is 
necessarily the cheapest for all the , and we 
imagine most valuable result of building of this 
ship will not necessarily be that she will be followed 
by similar sisters. Her value lies in ithe fact that 
she once for all demonstrates that ys omega 
electric welding is “ all right” for ship This 
should lead to the very extensive use of weldi g in 
the very large number of —— jobs for which it 
is = suitable, convenient and economical. 

section of the boat is given in Fig. 1 above, 

hilo dotaie of a number of the joints incorporated in 

mae construction are given in Figs. 2 to 14, on the next 
page. The hull is constructed of steel ofthe usual 
<< rarer me tested in accordance with Lloyd’s rules 
eae ye ape It is interesting to note that the 
majority af the steel was ordered neat, or at least 
with less working allowance than usual. The general 
features of the method of construction adopted will 
be followed from Fig. 1, but the detail of the various 
hang of joints will best be in ¢contiection with 
2to 14. As a working ‘rule it was arranged that 

as far an possible no overhead welding should be called 
for on the job. The complete elimination of overhead 
welding on assembly was, of course, impossible, but 
in almost, every case it was found that ts could be 
Fae de eee ekesd eting kore ate 





was required to be only of a light type as it was re- 








Bottom Forward to be strengthened as par Rule 


inforced by a heavy weld 
direction. The planning of the construction from 
this point of view and also with the idea of carrying 
out as much welding as possible in the shops naturally 
required much careful design and consideration of 
details, 

When plates were joined end on, a butt weld with 
a strap behind was mostly used, as shown in ~~. 
The strap is secured to one of the plates by a light 
fillet which can be put on from above when the plate 
in the shops, or yard. Aibet comtahin thaakele anh 
can then "carried out working downwards and the 
only overhead work is the second light fillet as 
in the figure. A similar construction is used for 
joint between the keel plate and the garboard 
as shown in Fig. 3; the strap being set to 
with the difference in thickness between the 
The position of this joint can be seen in Fig. 1. 
plates are lapped, as in the shell plating, a continuous 
weld is put on on both sides. A 
main heavy weld is the one that can be worked down- 
wards, the overhead weld is of a t 
This is illustrated in Figs. 8 and 9, which s 
of the shell plating and also the method of attaching the 
rubber plate. 

In very many cases 
of aeoee welding is — 


put on in a downward 


ree 
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ut the work a s 
y this we mean t 
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is given in Fig. 7. As will be seen, the frame is welded 
all round to the plate. Service holes are shown in this 
figure. These are, of course, employed in connection 
with erection, but in order to conserve the all-welded 
construction an ty not riveted after use, but are 


plugged and welded over. 

The construction adopted at the top of the main 
frames is shown in Fig. 11. This figure is self- 
ey: ant again the service bolthole is shown. 
The deck Reg ep -etraetteadipeng nth yr nt 
discontinuous welding in the manner we have already 
bed, and as shown in Fig. 1. This work was in 
the main carried out in a downward direction before 


i 


i possible to carry out 
downward welding to the full extent that was desired, 
® series of countersunk holes were drilled in the plates. 
After assembly these were filled v7 Ny Ages Be 
above, so that a metallic connection was esta 
between the plate and the beam below. Our remaining 
figures require little comment. Figs. 10 and 12 give 
details of the web bracket and knee connections to the 
. 13 is a detail of the hatch 

three detail views consti- 
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The adoption of this process followed the successful 
repair of the stern frame of a battleship which had 
developed a serious fracture. The quasi-arc system 
was employed in this case and after very severe tests 
at sea the result was so satisfactory that Messrs. 
Cammell Laird decided to experiment further with this 
system of welding. Concerted action was taken by the 
company and Lloyd’s Register of Shipping, and a 
series of tests were arranged to decide as far as possible 
on a small scale whether welded joints could be relied 
upon to replace riveting in a ship. In the first case the 
technical side of the problem*was dealt with, and, in 
addition to obtaining information on tensile 
the elastic properties of welded metal and its resistance 
to continuous reversal of stresses were in 
woul, Lieve Ingidter of Ghigglag gave. dlr 
result, Register o ipping gave i 
pars to the quasi-aro electric]welding process for 
p construction and a set of rules for its application 
is now embodied in the ordinary rules of the Society. 
Messrs. Cammell Laird are to be congratulated on 
ing these rules to so very complete a test as is 
involved in the construction of the Fullagar. She 


will probably have much influence in connection with | he 


the future adoption of electric welding in many, even 
if not in all, features of ship construction. 





writes: “‘At the Palace of the President of the State, 
on April 6, a contract for the improvement of the Port 
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of Maranhao was signed by the representative of the 
Government and b . Henrique Lange, as representa- 
tive of Messrs. C. H. Walker and Co., of London. The 
estimated cost of the work is 15,000 contos of reis— 
or 1,000,000/. (at 16d. exchange).” 





Bree Poumerme in PassenceR SrTeameRs.—The 
Marine De t of the Board of Trade have published 
their circ , No. 1,615, which gives instructions based 
on the recommendations of the Bulkheads Committee. 
The instructions are issued under the provisions of the 
Merchant Shipping Acts for the assistance and guidance 
of the Board of officers in surveying passenger 
steamers. They deal with bilge-pumping ents, 
and are to be substituted for paragraphs 80 to 83 of the 
‘Instructions as to the Survey of Passenger Steamships,” 
issued in 1913, and are to be considered as forming part 
of those instructions. 





* Brazmzan Water Powzr.—Dr. Alvaro Rodovalho, 
engineer, of the Railway Inspection De t, has 
given an im g 

wer available in Brazil. He states, gy ign British 
ene Aa of Commerce, Rio de Janeiro, t 
present, 184 waterfalls have been recorded—anot including 
any of Jess than 6,000 h.p. The total power of these falls 

estimates at 30,000,' h.p., of which hitherto onl 


| Spee bes See ee rds 
8 ing and registering these is carri 
of Communications and Public Works, 


out b 

and {se valuable step towards the industrial develop: 
pe meng sh: whereeee? Among other works in contempla- 
tion are the electri of of the Central Railway 
py OR bet oe he ista Railway in the State 
of 8. Paulo. 
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THE GERMAN LONG-RANGE GUN.* Whane never the saajestiien Landath tne atitaneanan on | beeeohoens then ea ee 


By Lieut 1 H. W. Mrrume,t U.S.A. 

At 7.15 on the morning of March 23, 1918, just two 
days after the Germans opened their offensive against 
the British 5th Army before Amiens, the ete of Paris 
were startled by an explosion of something that had 
fallen on the Quai de Seine. The explosion was of such 
magnitude that it could be heard over practically the 
whole of Paris. Fifteen minutes later there was another 
explosion of the same magnitude, but this time closer to 
the Seine, on the Rue Charles V; 15 minutes later 
another explosion occurred on the Boulevard de Stras- 
bourg near the Gare de l’Est. Until that time Paris 
had never been bombarded except from airplanes and 
zeppelins, and the first thought of the people was that 
they were being bombarded from some new t of 
aircraft that was being operated at such a height that it 
was practically invisible. ; 

The explosions continued to occur throughout the 
morning at very uniform intervals of 15 minutes, and 
by evening 21 explosions had occurred at the places 
shown in Fig. 1. After the first few explosions, between 
seven and eight o’clock in the morning, business in Paris 
practically ceased. Stores were closed; of the 
underground railway ceased to operate; ticket offices 
in some of the railway stations were closed, and great 
numbers of people could be seen walking the streets 
looking skyward anaes Se locate the planes that were 
dropping oe supposed bombs. 

Tae BomMBaRDMENT oF Paris. 


Information of the extraordinary bombardment was 
telephoned and telegraphed over D nme ns! the whole 
of Seance within a few hours and was received every- 
where with amazement. After a few hours of the first 
day a sufficient number of the fragments of the exploding 
agent were collected by officials in Paris to identify it as 
@ projectile being from a gun, rather than a bomb 
being droppedfrom anairplane. By noon representatives 
of the Heavy Artillery Section of the Ordnance Depart- 
ment, located at Tours, had made preliminary calculations 
in response to telephone instructions from Paris givin 
the probable muzzle velocity at which a projectile woul 
have to start in order that it might travel from a few 
kilometres within a point of the German lines nearest 
Paris to the centre of Paris. Inquiries were made 
likewise of the section as to the possibility that these 
projectiles could actually be coming from a gun within 
the German lines. The reply was that the a 
muzzle velocity of the projectile, if it was actually being 
fired within the German lines, was not less than 4,500 ft. 

r second. No such muzzle velocity had, to their 

nowledge, ever been realised, but with a gun of sufficient 
length and with a powder burning at a satisfactorily low 
speed it was considered quite possible for the projectiles 
to be fired from within the German lines. By the end 
of the first day officers of the French, as well as the 
American, armies were quite certain that the projectiles 
were being fired from a newly-designed long-range gun 
located within the German lines, and operating at a 
probable range of 110 km. (68-8 miles). 

During the next few days some interesting theories 
were advanced in the various newspapers. In one case 
it was maintained that the projectiles which arrived in 
Paris were being fired from another much larger pro- 
jectile, which actually served as a . This la 
projectile was said to have been fired from a gun withi 
the German lines, and upon attaining a certain height a 
charge of powder within the larger projectile was auto- 
matically ignited, firing the smaller one to a much 

ter distance. The ry that the projectiles were 

ing fired from guns con in abandoned quarries 

or in heavily wooded regions near Paris received con- 

siderable credence, and diligent search was made of 

all such places to be certain that it was not true. A third 

theory was that the —- were being fired from a 
ati J : ‘aris 





P n ted within * 

A plotting of all the bursts for the first day showed 
results that were very ing. If the guns were being 
operated at com tively short distances, the only way 
to account for the tremendous dispersion was on a basis 
of actual laying of the for different objectives. This 
theory did not seem plausible, however, because if the 
gun was actually laid on given objectives, these objectives 
were of relatively small importance. If, on the other 
hand, the projectiles were being fired from a ata 
great distance, it was seen at once that the dispersion 
was so great as to make it —— impossible to hit 
with any certainty any objective much smaller than that 
portion of Paris within the walls. It was noticed that 
the dispersion in direction, that is, to the right or to the 
left of the line on which the projectiles were arriving, 
was comparatively small, while the dispersion in range, 
that is, over or under the probable point at which 
poclectiios were supposed to arrive, was very great. 

xamination of the map, Fig. 1, shows that on this first 
day, when the gun was new, the average dispersion 
in range was very small compared with the dispersion on 
later days when the became worn. 

Evidence received later indicates 








] that at the end of 
this first day’s bombardment the first was about 
half worn out. Eighteen projectiles falien within 
the walls of Paris, and three outeide ; 15 people had been 
killed and 36 wounded. The destruction of y had 
been comparatively small. By ‘‘ comparatively ’’ it is 
meant that the destruction was small in comparison with 
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open d, the hole made was seldom more 
Tom 12 ft. to 15 ft. in diameter, and from 4 ft. to 
6 ft. in depth. When the projectiles struck buildings 
it was not unusual to have explode in the interior 


without showing any serious signs of damage on the 


outside. 

On March 24, 13 projectiles fell within the walls of 
Paris and 9 without, killing 11 poets and wounding 34. 
On the 25th, 4 projectiles fell within the city and 2 
without. This was the end of the first gun. It was 
worn out, and no more firing was done until the 29th, 
when the second gun began its work. 

Search of the files of the French War Office revealed 
the fact that full drawings and plans had been on hand 
for quite a long time for such a as the Germans were 
probably using. These specifications had been sub- 
mitted a number of years before and had been discarded 
because of the excessive expense and the tremendous 
difficulties involved in manufacturing such a gun. It 
was consi likewise by those who had turned down 
the specifications that the value of such a gun was 
extremely ——_ It was realised that ite dis- 
persion would be excessive, and that with the 
with which the service was then familiar it would be 
exceedingly difficult to secure a muzzle velocity suffi- 
ciently uniform to do effective work. 


DerTal_ts OF THE BOMBARDMENT. 

When the bombardment was over an examination of 
the periods over which it had extended indicated that 
it had been divided into three distinct series. The first 
extended from March 23 to May 1; the second from 
May 27 to June 11, and the third from July 15 to 
August 9. It seems certain that this division into series 
was & part of the plan of the large offensives being waged 
during thattime. Table 1 on page 30 gives the bombard- 
ment by days during this entire period and the 
number of projectiles falling within and without the walls 
of Paris each day, and the number of people killed and 
wounded. During the first few ry of the bombard- 
ment the first projectiles arrived between seven and 
eight o’clock in the morning and continued to fall at 
intervals of 15 minutes through’ portion of the day. 
On later days the bombardment would begin at 
12.40 p.m. 

M has been said with reference to the effect of this 
bombardment on the people of the city of Paris. The 
writer's first direct acquaintance with the bombardment 
was during the third and fifth days. With considerable 
surprise it was observed that already the people were 
taking it quite philosophically ; in fact, it could not be 
seen that they were paying much attention to it at all. 
At intervals of about 15 minutes muffled explosions 
would be heard in different parts of the city, seldom 
two consecutive explosions in the same vjeinity. Many 

ple would stop for an instant and attempt to decid 
rom what direction the sound had come, after which 
they would go on their way apparently unconcerned. 
It was, of course, still sufficiently novel to be of con- 
siderable interest, and people were talking about it 
everywhere. It is quite probable that the regularity 
with which the projectiles were arriving got on the 
nerves of some people, and that the bom’ t was 
responsible for the departure of some of those who 
were crowding the trains west and south from Paris. It 
seems more certain, however, that by June 1 the close 
proximity of the Germans to the city of Paris, together 
with the anxiety caused by another drive impending, 
added to the effect of the heavy bombardments from 
airplanes on every clear night, had far more effect than 
the gun. The visible destruction of property was so 
slight as to give little evidence to any one tra about 
the city that the explosions they were hearing from time 
to time amoun' to anything. The newspapers were 
very careful to avoid any discussion or even a lengthy 
reference to the bombardment from day to day, and 
neither gave the iocations of the places where the . 
jectiles had fallen nor the number of killed or wounded. 

The Germans must certainly have known that their 
gun was not a profitable investment for the 
of property, hence they must have continued the bom- 
bardment purely for its destructive effect on the morale 
of the Parisians and its beneficial effect on the morale 
of the Germans. This is likely the purpose 
prompted the construction of the guns, In his 
* My Thoughts and Actions,’ General Ludendorff 
* During ‘the battle we had commenced bom! 
Paris from near Laon with . having & range 
75 miles. This gun was a marvellous product of technical 
skill and science ; a masterpiece of the firm of Kru 
and its director, Rausenberger. The bombardmen 
made a t impression on Paris, and on all 
Part of po tion left the capital and so 
the alarm caused by our successes.”” He is 
bombardment did make 4 great i t made 
every one more angry, and ala very few. It is 
certain now that they could ill afford to use their manu- 
facturing facilities for the making of such guns as these 
at a time when they were so desperately in need of heavy 
field guns to assist their armies in their big drives. 

Long-range or super guns received consideration from 
the allies for a very short period. There was a tendency 
at the time to favour construction of a great number 
of them, but a saner view soon prevailed and actual steps 
were taken for the construction of only a very few. 

ts began 





2 


al 


Both the British and the French Governmen’ 

the construction of a limited number, some of which 
have now been finished. They built them, however, 
with a clear understanding that they could hope for but 
little more from them than the Germans were 

from their own. American ordnance officers feel that 
would not profit us to construct more than two or three 
such guns at the very most, and probably none at all. 





ble, 
tion of the direction of the pamsege of the projectiln 
through various buildings, to ine quite accurately 
the direction of their arrival and the probable place from 
which they were coming. This place was in the Forest 
of Gobain, south-west of Laon. Very soon 
mabe cane ing Pintle dogt wae lye 
orest three tions from an ee de nega ey ~ 
from all of whish, the qune wane being operated. fl 
_ = on was en pe od close to the German 
ied lines to permit of any possibility of operating 

against it with the heavy guns then in service. The 
gun selected was a 34-cm., 45-calibre French gun on a 
railway mount. This mount was run up to @ point 
very close to the lines and behind a hill of such size as to 
effectively conceal it from the German line observers. 
It was well camouflaged by nets against the air observer 
and against German soun a apparatus by placi 
two smaller guns at the right and left and several hun: 

ards behind it, These smaller guns were fired at 
intervals of 1 second and 2 seconds before the gun, 
and evidently had the effect of so disturbing the 
sound-ranging apparatus as to make it impossible to 
locate the heavy After a half-day’s firing from the 
otographs indicated that the emplace- 
been destroyed. The airmen undertook to 
demolish the other two emplacements, and their ets 
grephs indicated that they had inflicted considerable 
am Apparently they did not secure any direct 
hits, for the gun or guns continued to fire without any 
long intervals between shots. 

After the advance of the allies it was impossible to 
determine from examination of the emplacement which 
had been nearest the allied lines whether a gun had 
actually bten on this position ornot. A German artillery 
officer who worked with the Americans for some time in 
the forward area after the armistice, and who spoke 
with such certain knowledge of the long-range gun, as 
to indicate that he knew the details of design and had 
seen it, insisted that the ition that had been destroyed 
by the allies had not had any gun on it. 

Mention has already been made of the destruction of 


roperty by these long-ran rojectiles. Except in a 
Soe phante whens the dentan oinane as to attract 
attention, no matter how slight it might be, there was 
little evidence that the bom any effect 


On March 29, the day on which the second gun 
fire, and fired only four projectiles, the one e 
which landed within the city of Paris struck and knocked 
out the keystone in one of the arches in the roof of the 
church of St. Gervais, near the Hotel de Ville. The 
falling of the keystone caused a large part of the arch 
and the roof to collapse, and most unfortunately the 
church was quite full of people at the time. Examina- 
tion of Table I will show that this day holds the record 
for casualties. On one other occasion a projectile burst 
in the lobby of a hotel, killing a number of people but 
doing comparatively little in the way of material . 

y an explosion would make only a comparatively 


Ordinaril 
small hole in the 
Even during the active ods of the three series noted 
ys on which the did not 
that between 


above there were many 
fire. It is quite certain 25 and 29 
the first was being removed and a new one on 
the . By the end of March 25, 49 pro 

had arri ape ho poe earer ar onegmne lone 
than 50 rounds. It is likely that the were c 
again between April 7 and 11 and ween A 2 
and 24, 

After the armistice it was learned that the Germans 
had constructed a total of seven guns. These guns were 
first constructed to a diameter of 21 cm., and after 
being worn out as 2l-cm. guns were rebored to 24 om. 
All of the projectiles of the first two series were 21 em. 
in diameter, but during the last days of the third series 
the projectiles were 24 cm. in diameter, indicati 
pa ag ne ts ~P-F - that 

ro! the gun that commen on Paris 
5 58 as a, Shaun. gue hod bans subesee 
. It was learned also 
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in as a 24-cm. 
rmans were re 
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had been 

explosion. No confirmation 
found, and it cannot be 
The third series began July 15, with 10 projectiles, 

on pro. 

followed by four jectiles on the 16th. The bombard 
then for three weeks, 

5 and conti daily until 


only two of which fell within 
The famous bardment was 
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ively over 44 days. Even 
rth of the Marne had Remon ek 

Operating no ca an em - 
| ane (5 miles) north of Chateau-Thierry. This 
oe will be described in detail later. It was 
86 . (53-4 miles) from Paris, and it is understood that 





Theoretical Line 
of Arrwvat 














Fic. 1. Map or Tue Crry or Paris, SHOWING 
Potnts or Bursts on First Day or Lone- 
Rance BomBaRpMENT (Maron 23, 1918) in 
THE ORDER OF THEIR ARRIVAL. " 
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to the iage. The various reports on the agreed 
quite closely in the essential details. a 

In May, 1919, a commission of ordnance officers was 
sent to the Skoda Works in Austria for the purpose of 
investigating their methods of constructing large and 
small ordnance. While there they secu additional 
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Fic. 2. Map or rue City or Parts, sHowmING 
Ports or Bursts on Last Day oF THE 
Lone-Rance BomBaRDMENT (AveusT 5, 
1918), IN THE ORDER OF THEIR ARRIVAL. 
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construction of a .. number of guns than they were 
able to handle at Krupp Works at:Essen. . 

The details of the design of the carriage for the gun 
were not learned until April, 1919, although it had been 
quite certain since August, 1918, that the emplacement 
found south-west of Fere-en-Tardenois was intended 

















Fic. 3. Map or Toe Crry or Parris, sHOWwING 
Pornts OF Bursts OF -THE 183 PROJECTILES 
THAT FELL WITHIN THE WALLS IN 44 Days 
oF BOMBARDMENT. 
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Fie. 5. Crapie, CoUNTERWEIGHTS AND EL 


it was a new emplacement from which the Germans had 
hoped to operate the super guns more effectively. 


Dasion or THe Gun, CARRIAGE AND EmMPLaceMENT. 

It has been mentioned before that the Germans used 
seven ome of a calibre of 21 om. or 8-15 in., that they 
had rebored at least one of them to 24 om., or 9-3 in., 
and that at the time of the armistice three more 8 
were under construction at the Skoda Ordnance Works 
at Pilsen in Austria. During the period of active warfare 
many reports were received with reference to the design 
of the gun, but never any information with reference 





























Fig. 7. 
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data from the chief engineer of the plant with reference 
to the design of the gun, and saw the three guns which 
been in process of construction on November 11, 
1918. This engineer stated that when the first German 
gun began to fire on Paris, it was as much a surprise to the 
ustrians as it was to the Allies. Shortly thereafter he 
went to France to examine the gun and observed it in 
action. It was not until a few’ months before the 
armistice that the three guns were sent to Pilsen for 
conversion intolong-range guns. Evidently the Germans 
had considered the bombardment a success, or sufficiently 
so to warrant the use of manufacturing facilities for the 





Fig. 7. 


CRADLE Recomm MECHANISM. 


for the carriage of the long-range gun. Until July 1, 
1919, no direct information had been received from the 
Germans with reference to the design of any part of 
the entire mechanism except the gun on which, as 
mentioned before, information had been received at 
various times before the armistice ; the themselves 
were examined at the Skoda Works at Pilsen. Just why 
the Germans refused to talk about this gun is not known. 
In December, 1918, and January and February, 1919, 
a German engineer who was working with the American 
forces in the region north-east of Verdun helping to 





identify long-delay fuses and assisting on other technical 
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matters, said that he was acquainted with the design of 
the gun and had seen it in operation. Very curiously, 
however, he refused to give any information with rence 
to the details of the design and was quite positive in ‘his 
assertions that the Allies would never see any of the guns, 
and certainly not any of the carri This was 
difficult to understand in view of his willingness 
to talk about the details of design of any other piece of 
ordnance that he was at any time asked about, and it 
was more curious in view of the fact that there is really 
nothing wonderful about the design of the long-range 
gun, its carriage or its emplacement. 


Tue Gun. 
All the long-range guns were constructed from worn-out 


3000 





approximately 318,000 lb. The 21-cm. liner was of such 
thickness that on being worn out at this calibre it could be 
rebored ,first to 24 cm. (9-3 in,).and later to 26 cm. 
(9-93 in.). - Its probable life at any one calibre was not 


more than 50 rounds, and the maximum powder pressure 
did not exceed 3,000 atmospheres or 44,000 Ib. per square 
inch. The design of the breech mechanism of the 


original 38-cm. gun did not require modification. 

The long-range guns constructed by the British and 
French governments do not follow the German — 
to the extent of having a smooth-bore section on the 
front. The purpose of this feature was for some time 
in doubt and is worthy of some discussion. 

The gun just described is approximately 3 m. longer 
than either the British or French long-range guns, both 
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Fie. 10. Tse Gun CarrraGE witn 38-Cm. 45 Cartsre GuN rROM WHICH THE Lone 
Rance Guns WERE MADE. 


38-cm. (15 in.) 45-calibre (17-1 m. or 56 ft. in length) 
naval guns. The converted was in two parts, the 
main section 30 m. or 98-5 ft. in | h, and the forward 
section 6 m. or 19-7 ft. in length, he 38-cm. gun was 
bored out and a very heavy tube with an inside di t 


of which are rifled throughout theirlength. Two reasons 
ight be given for the extra section. 

ossibly additional linear velocity was imparted to the 

projectile as it travelled through the 6-m. smooth-bore 





of 2l1.cm., was inserted, Fig. 4; 12-9 m. or 40-23 ft. 
projected beyond the end of the original gun, and over 
this projecting portion another hoop was shrunk and 
locked to the forward hoop of the old gun. This 21l-cm. 
tube was rifled at a uniform twist throughout its length. 
The other section, 6 m. in length, was attached by means 
of an interrupted thread and heavy outside collars or 
flang: This section was unri and was of an inside 
diameter equal to 21 cm. plus twice the de of the 
grooves in the rifled section. It was assembled to the 
gun in the field and not removed until the had been 
worn, out. The total weight of the original 38-cm. gun 
was 152,550 lb., and the weight of the reconstructed gun 





It seems improbable, however, that this could 
be its primary , inasmuch as the muzzle velocity 
wassuch a variable quantity. Itis more probable that ita 
was to align the axis of the projectile more 

ectly with the axis of the bore of the gun and reduce 
toa minimum the angular velocity of yaw as the projectile 
left the muzzle. When it is understood that this pro- 
jectile was to mount to a hei of about 24 miles and 
travel a horizontal distance of 76 miles, it can easily be 
i that any tendency that the projectile might 

have to throw its axis out of alignment with its theoretical 
th would have disastrous results. Thro the 
impracticability of making projectiles fit perfectly in a 





gun they have a tendency to hammer the walls as they 





travel down the bore. This hammering action of the 
projectile is the result of the o ion of two forces, 
the one tending to increase its linear velocity and the 
other to increase its rotational velocity. The latter force 
is acting only while it is travelling through the rifled 
section. It is invariably true that just as projectile 
is leaving the ordinary gun it is on one of its up, down 
or crosswise hammer strokes, and that the axis has a 
tendency to yaw or deviate from its theoretical path at 
@ certain angular velocity. Cardboard screens placed 
in front of guns in proof firing invariably show elongated 
holes, and not ey very deci y.s0, even at 
no ter distances t. 100 ft. from the muzzle,, This 
tendency to yaw has a detrimental effect on the accuracy 
of even our comparatively short-range guns, but no 
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Fie. 9. Puan or Evevatrye MECHANISM. 
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effective means have yet been devised to neutralise it. 
With the extreme-range gun it is so much more serious 
that it seems quite likely that the Germans adopted this 
method of neutralising it, thereby reducing the dispersi 
both in range and in direction. It is not improbable 
that the German gun was first constructed without the 
smooth-bore section, and that its shooting was found 
to be so erratic as to require the addition of this feature. 
his gun was operated at a muzzle velocity of from 
1,500 m. (4,760 ft.) to 1,600 m. (5,090 ft.) per second and 
at an elevation of 55 deg. This 55 deg. is worthy of 
comment, inasmuch as it has ordinarily been sup 
that nothing could be gained in range by elevating a 
gun above 45 deg. It is known, of course, that if a 
projectile is fired in a vacuum its maximum range is 
attained when it starts at an elevation of 45 deg. 
fired in the air, however, the initial angle which permits 
it to attain its maximum range depends both on the calibre 
and weight of the projectile and the velocity at which it 
leaves the gun. With reasonably large and well-designed 
projectiles, it may be said that for each muzzle velocity (a) 
there is a density of air (b) into which the projectile 
should enter at an approximate elevation of 45deg. For 
this projectile and the muzzle velocity of 1,500 m. P i 
second the initial elevation of the projectile is 55 deg. 
It is very doubtful whether any additional range can 
be secured with any projectile at any muzzle velocity 
at an elevation above 55 deg. 

Attention was called in the discussion of the first day’s 
bombardment to the tremendous disperson in range. 
Some of the projectiles fell just within the wall at 
north-east side of Paris, and some within the walls at 
the south-west side. This is accounted for by the fact 
just mentioned that the muzzle velocity of the projectile 
varied as much as 100 m. per second. It was impossible 
with the powder that the Germans were using to secure 
a muzzle velocity with a variation of less than 100 m. 
per second. 





Tae Gun CARRIAGE. 


Oradle.—The cradle, Fig. 5, is a cylinder of simple 
design having ribs at long intervals and of a depth of only 
about 3cm. The walls of the cylinder have a minimum 
thickness of 10 cm. and a maximum thickness of 13 cm. 
over the ribs. The diameter of the main trunnion is 
46 cm. and the length 33-5cm. A pas ope counter- 
weight is attached to the top of the cradle. In firing, 
the two sections of this counterweight are raised and 
locked together for the of raising the centre of 
gravity to such an extent the gun may be elevated 
and depressed more easily. This cradle is of a naval 
design, the front section so shaped as to close the 
opening ina turret. It is not improbable that the cradle 
as well as most of the 38-cm. 


were removed from 
German ships or coast fortifications. 
Recoil Mechanism.— recoil mechanism is composed 
of two hydraulic recoil cylinders and ones 


pring-pneumatic 
recuperator cylinder, all attached to the bottom of the 
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cradle, Figs. 6 and 7. Each of the recoil cylinders is a 
separate cylinder carried in brackets cast on the cradle, 
and each is provided with a buffer approximately 32 cm. 
long. The plugs through which the cylinders are filled 
are on the ends of the buffers. The approximate length 
of recoil is 1-3 m. (50-Sin.). This dist 
approximate, and was arrived at after careful examina- 
tion of the cradle. A report examined in the office of 
the Chief of Artillery of the Belgian Army at Brussels 
gives the length of recoil as 1-15 m. Inquiry disclosed 
the fact that this length of recoil was also approximate. 
Two rods a, a, screwed to the recoil lug of the gun, 
Fig. 6, and extending to the rear, carry a heavy cross- 
head b to which the piston of the recuperator cylinder 
is attached. The recuperator cylinder is likewise a 
separate cylinder carried in brackets cast on the cradle. 
At the rear on both sides it is planed to serve as a guide 
for the recoil lug to prevent rotation of the gun. 
levating Mechanioh.The elevating mechanism of 
this mount is extremely heavy and unique in design. 
The cradle was evidently originally provided with the 
screw type of elevating mechanism, the screw being 
hinged to the cradle at the rear end. 
© specification that the gun be provided with an 
elevation of 55 deg. necessarily led to the discarding of 
the screw mechanism. The straight racks shown on 
Fig. 8 slide in ways which are parallel to the inclined 
lower face of the forward end of the side girders. It was 
necessary to put them in this position to secure sufficient 
movement to attain to 55 deg. At the lower end the 
are connected with each other by a heavy shaft to whic 
are attached the two connecting rods running up to the 
bottom of the cradle (Fig. 9). Provision is made for two 
handles on each side of the car, each for two men, Fig. 9, 
and a two-speed transmission is provided, permitting 
the mechanism to be operated at low or high speed. 
The ratio of the low-speed gear is 4} turns of the handle 
for each de of movement of the gun.. It is not 
possible to determine the ratio of the high-speed gear, 
since the two men making the examination could not 
operate it. It seems probable, however, that eight men 
could operate the mechanism at high speed without 
undue difficulty. 


Taste I.—Bombardment of Paris by the German Long- 
Range Gun. 
(March 23 to August 9, 1918.) 

















No. of Projectiles. 
Dates. Killed. | Wounded. 
Within Outside 
the Walls. | the Walls. } 

March 23 on 18 3 15 36 
se ae ag 13 9 ll 34 
ae on 4 2 1 3 
oo. a Se 1* 3 88° 68 
» eo ay 18 3 10 60 
” 81 3 -- 1 1 
April 1 8 1 8 8 
he 2 3 1 — 3 
9 3 1 —_ _ 
a 6 2 4 — 3 
” 7 nd 1 ens 4 
bd 11 5 1 9 21 
60 12 5 2 2 14 
» 18 6 2 _ _ 
- 14 3 1 _ _ 

ors Le 3 2 —- 
o,.a0 2 1 17 114 
... 1 2 - — 
, 2 2 _ — — 
24 —_ 1 — 
25 6 4 1 — 
ss 263 1 = mt = 
— -- 3 — -- 
May 1 —_ 1 _ 5 
ae 273 7 7 4 20 
te 28 6 4 1 2 
»» 29 5 5 1 7 
) 30 4 5 13 5 
6 31 1 3 — _ 
June 1 — 4 _ _ 
ja 3 — 6 2 8 
*» 4 4 _ 4 16 
o6 7 3 1 1 4 
’ 8 1 2 3 -- 
v 9 1 3 « 1 9 
ss 10 2 2 3 13 
| _ 1 _ _ 
July 15 9 1 6 9 
» 1 4 -- 8 8 
August 5 13 4 32 61 
»» 6 12 7 8 39 
- 7 8 4 7 43 
*» 8 1 4 1 — 
os 9 2 10 3 6 
Totals 183 120 256 620 

















t Night and day. 


Traversing Mechanism.—See la‘er paragraphs dealing 
with the anchorage. 

Railway Car Body.—The railwey car body shown in 
ap 10, 11, 12 and 13 is made up of two single-web side 
girders connected at the front and rear by heavy structural 
steel transoms. They are further reinforced in the front 
Ld the heavy cast-steel housing for the elevating gear. 
The trunnion seats are of cast steel and are simply 
bolted to the top chord with single key plates at their 
rear. This single key plate has the positive backing of 
one top cover plate. The face of the horizontal section 
of the lower chord of the side girders is planed and is 

rovided with key plates at each end, Fig. 11, Eight 
-in. holes are provided in each lower chord at the front 
end and six at the rear for bolting the mount to the 


emplacement. 
(To be continued.) 


* Shell struck an arch in bys ee of the Church of Saint Gervais. 
t Night. 
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CATALOGUES. 
Fans.—Messrs. Davidson and Co., Limited, Belfast, 
send a small booklet relating to their fans which are used 
for marine, mine and general service. 


Graphite Paint.—A book of specimen colours and 
general information about silica-graphite and finishing 


age has been issued by Graphite Products, Limited, 
20, Queen’s-road, Battersea, London, 8.W. 8. 


Machine Tools.—Lathes, planing machines, milling 
machines and radial drilling machines are the subjects 
of special catalogues received from Messrs. Joseph T. 
Ryerson and Son, New York, U.S.A. These are all 
heavy, high-power machines of considerable capacity, and 
they represent much larger t than it has hitherto 
been customary to import from the United States. 


Small Oil Engines.—Two-stroke vertical oil engines 
of 2}h.p., 5h.p., 9h.p. and 15 h.p., suitable for low-grade 
fuels and made by the Hamworthy Engineering Company, 
Limited, at their works in Poole, Dorset, are described 
in a special catalogue to hand from this firm. The 

i are adapted for fixed or portable use, and 
examples are shown driving electric generators, nee 
sir compressors and saws, which are also made by 
company. They are manufactured on 4@ — Sapery 
so that very considerable quantities can be supplied. 


Pyrometer.—Recent improvements in the 
fixed focus radiation pyrometer are described in a 
catalogue issued by the Foster Instrument Company, 





Letchworth. A ventilated receiving tube, or self. 











Pump aND Breron MEcHANISM. 


contained sighting device for long or small hot 
bodies, and a housing for a @ tube to a 
furnace are emonge the special developments described. 
The catalogue gives full information as to the 
working of the instrument in a form that will be easily 
—er le even to those who are quite unfamiliar 
with it. 


Cultivating aS. particularly complete and 
interesting catalogue which has reached us from Messrs. 
John Fowler and Co. (Leeds), Limited, deals with the 
engines and implements necessary for what is probably 
the most economical method of “Yond cultivation on & 
large scale. Both the method of operation and the 
machinery employed is distinctly British, having been 
introduced by the late Mr. John Fowler seventy years 
oB0. and continuously and progressively developed since 
then by his firm. The system provides for rapid and 
thorough ploughing, and the lighter machining operations 
on the soil are then easily effected by the same means. 
Strips of land, usually from 400 yards to 600 yards wide, 
and of any length, are worked with two cable engines 
which pull the plough or other machine from side to side, 
the ploughman travelling with the machine to control the 
operations. Ploughs having a large number of shares are 
used for surface work, while for subsoil ploughing 4 
smaller number of shares are employed. For cultivation 
on a smaller scale a single engine with an automatically- 
hortoeag | anchor may be used. The engines are also 
ager or road —— work and for ons aw. 
machinery is largely exported to parts 0 
world, and it is hardly necessary to add that it must be 
of the highest quality to ensure reliability. 





Jury 2, 1920.] ENGINEERING. 








ye GAS ENGINES, PRODUCERS, HOLDERS, &c. of the fitting, which part limits the movement of the 
“ ENGINEERING” ILLUSTRATED PATENT | itn cy, cece, wren, eying," sie scag paneer provided ta ihe tower Pat ofthe 
RECORD. aginen-. (1 Fig), Sanunty 18, 18i9,~ihe tavontion Toate | which the lower ge of tbe carte Hm tears. he, Menger 
SELECTED ABSTRAOTS OF RECENT PUBLISHED relates more to that type of in which the ~4 ty 6 
SPECIFICATIONS UNDER THE AOTS OF 1907 AND 1919. orifice 
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140,839. F. C. Mears, Edinburgh. Release 

Ropes. (4 Figs.) October 26, 1918.—The invention relates to f 
9 ee oe together two ropes in such a manner that Z 
they may be quickly released, the improved device being especially 

d for use by og one to enable them, upon reaching 

the ground, to quickly dise: e themselves from the ute. - 
The device consists Ssiemaatig of a sleeve and a bi 

within it, designed to pass thro’ loops on the ropes and hold 
them in tion side by side until such time as the sleeve is slid FRE ue 
off the , when the ropes pulling in opposite directions will i 


rotate the block and, a be instantaneously released 
with absolute sen @ indicates the sleeve and } the block 
arranged within it, to which loops or eyes on the ropes are 


rn 











Fig. 1. | | Fig.2 tubes ¢ and d with groo betw 


baffle g having its surface in tion to the jet, whilst to the | of the pillar ¢, are positively connected to the pivot bolt 4 
b 4 a7 ts ai kb cosmsell c hug ( comnerith io the tanto thereby compelled to move in unison by forming © fat on 
in such bolt and flats in the bolt 


, Redditch, . 

A. V. Terry, . Sparking Plugs. (2 Figs.) | the gun to be rapidly and accurately positioned in the y: 

March 28, 1919.—The invention relates to sparking plugs for | secured. In lieu of the flats, a ve connection may be 
internal oats ae and has relation to of the | made by ponerse of the and the nut into locking 
class in which a pl y of spark gaps are between | recesses formed In the moving members being bolted up, 
radial projections on the central or positive electrode and an | the members moupiel of saunter gun Corus: ens poet 
annular sparking element constituting the negenee electrode. | to the bolt being locked into ore may be secured in 
According to the invention, a ryt ~ this ¢; 4 a | the same manner, (A Apréi 14, 1920.) 
each pro- 


f 


spark gap of a different width or size 


jections on the central electrode and the sparking element aper- MACHINE AND OTHER TOOLS, SHAFTING, &c. 
taining to the p! The central electrode a is fitted with 








a nickel or other -armed member b, the arms of which are 


connected. Guides for the block are formed inside the sleeve 
co samues Se aan tioning of the said block. The sleeve 
light raved A at the tw vi. to hold’ them together the 
8 wo 0 x 
inner tube @, before jneap a sanyo ha guide e cut 
through the device the block b is first passed 

the sleeve is then slipped over 
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ens. Sir A. T. Dawson, Westminster, and Sir G. T. 
estminster 











. We 'e Machine Guns. (5 Figs.) 
Jan 2, 1919.—The invention relates to machine guns, 
. | those provided with an tube for the 
22777277722 charge of the empty cartridge cases which tube be 
——, with a bent for retaining the empty case that 
Vy at has been into the ejection tube, Toasting te te Geen MOTOR ROAD VEHICLES. 


tion, e tube is ada to be slidably connected in a 140,879. J. 1. Thornycroft and -» Limited ~ 
readily di Web ay fi + : London S ote 


casing of the . | minster, and . Thornycroft, estminster, 
A is the mechanism casing of the gun, Al is the ejection tubs for London, Road Wheels. (3 Figs.) Seatliusy 16, 1919.— 
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32 ENGINEERING [JULY 2, 1920. 
said nut and the axle sleeve. In cases where a hardened steel ends ab 7 ith the Yeczsney heepher ond ip loops in which are ring a when in place in the cylinder or liner. An amount equal 
thrust collar and nut are emplo to retain the road wheel in | supported running pulleys 4 from which are suspended the to the width of the atope d plus the required clearance, is cut out 

upon the axle sleeve, it is essential to reliability that | electromagnets 6. A flexible hose haying bran: is connected | of the 6 and ¢, and the three rings are assembled or 

collar should be capable of minute t in order to fitted toge' they are placed in an annular groove formed in a 
eliminate slackness as far as possible thus reduce wear. Ty if distance-piece ¢, which is also formed with slots el, e2, the slot ¢1 
A ei ertine tat na ette Buses hat Galiten beta teen | i being Set Se Stee 8 OO ep ee Gi eee 
ead Wililding Salle collar bs One tnaiter €f Gar’ means in 1 { ABOe She take bo chem oad te Uinets cett to epee The th 
LE ee ee in | { of the space ¢5 in the distance-piece into which the rings are 
number to a plurality of locking regions in a companion member, i 1 \ is such as to allow the rings to float. There are twe distance 
there combined with such nut and companion member : t pieces ¢, one for each ring unit and said distance pieces are 
—— ee one Sa ae Snes : panes nee tends aman ins f. The inner ring a 
reine, ie aeran met We _ ‘nat piatnable had “4 2 om nd the outer a dare pres sated x ss 
num! excess re) ; slots al the . The split in the b 
locking regions in the nut and companion member been equal. | [7 [-}>~-~——~=>~—=7\[---- tL} \1 | ‘Sin be astameell Sprboaite to Eat tn tho sing ote thet the jatter 
@ indicates the flange which connects the hub b of the wheel to ay 5 Salt ee Se ae e! Ff. ' will seal the split in the ring b, therefore the pressure in the 
hub b and the axle sleeve ¢1s-¢ the hasdened steel thrust collar, rar. om 1k a a 2 fo ‘vinder all. ‘The tings > aad o Wil shee be etrenged t0'eeel 
n sie en ’ / 
and f the nut screwed on the axle sleeve cl for holding the collar ¢ Aid J ' the split in the lower ring «, and they will fit close on ts the ring a 

endways. ‘The thrust collar ¢ is formed with seven holes g 4 4 so as to prevent pressure in the cylinder getting behind the rings 

the nut f with six slots h, repeated partial rotation of the which collectively are a floating fit in & space 63. Only the 
hub }b bringing any one slot A successively into register with the outer rings b and ¢ are subject to wear. (Accepted April 21, 
holes g in the collar and enabling a pin m to be placed in any such waaey) ) 
hole to key the nut and collar together. In this way the nut f : 
can be locked in 42 different positions, within one revolution. to the compartments of the buoyancy chamber and electrical MISCELLANEOUS. 
The slots / are formed in the Pay omg 4 of a flange n on the nut. ¢ -onductors are led from the surface vessel to the electromagnets 140,203. H. Wallworth, Macclesfield. Sack Holder. 
Unintentional unscrewing of the pin m is prevented by forming ccepted ” | (5 Figs.) March 18, 1919.—The invention relates to a holder for 
it with a hole diametrically thereof and passing a split pin o | ‘4 tte A att holding sacks open at the mouth whilst being filled, of the type 
with the flat of the nuty, ahd being removed when the pinm is | STEAM ENGINES, PRODUCERS, HOLDERS, &c. | !2,Which a frame is supported upon uprights and provided with 
te be pumeves. seein, of the  - ~4 — * pr eae Hed 140,159. S. Hunter, Newcastle-on-Tyne, and J. S, | ag or sack. The invention consists of a frame of 

y P whic: — a a An q ate e “the re in Mackay, Monkseaton. Stop Valve. (1 Big) January 30, | metal mounted on a back bar having four hooks fitted thereon, 
way q! in the axle sleeve d, ing ey in place the | 1519 The invention relates to balanced valves for the controi | tW© facing one direction and two in the opposite direction, two 


of the walls of the keyway may be hammered over and 
the whole finally heated by a blow-lamp, in this way securely 
sweating the key in place. (Accepted April 14, 1920.) 


140,945. R. Blakoe, London. Friction Driving Gear. 
(3 Figs.) June 20, 1919.—The invention relates to friction 
driving gear for motor vehicles. According to the invention, 
slow speeds are obtained by moving the driving disc from centre 
of driven disc to the outside of same, thus obtaining the fullest 
possible leverage for hill climbing. A is the t from the 
engine ery! the splined shaft E through the universal joint B. 
The{splined shaft E is supported by the bearings C,C. Mounted 


Fig. 1. ia 
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on the shaft E, and movable on it between the bearings C, 

the driving disc D which drives the | horizontal driven disc F 
by friction on its lower face. The disc F is mounted on 
vertical splined shaft G and is movable thereon, and fixed to the 
shaft G is the bevel wheel H. Mounted on the rear axle and 
fixed to it are the bevel wheels J and K, either of which can be 
made to mesh with the bevel wheel H vy sliding them on the 
axle L, one being in mesh for forward driving and the other, 
say K, for reverse. (Accepted April 14, 1920.) 


141,216. W. Worby Beaumont. Westminster. Tyres. 
(2 Figs.) May 20, 1919.—The invention relates to solid and 
neumatic tyres for the wheels of motor and other road vehicles. 
The tyre is formed of rubber of different degrees of hardness, the 
central! or main portion thereof being of hard rubber, whilst the 
edges are of comparatively soft rubber; the latter extending 
some distance along each side thereof, with a view to maintainin 
the same relative conditions as wear takes place. A is the whee 
rim, B the usual rubber and fabric tyre, Bl the inner tube, and 


g 





C; ©, the parts composed of the tough, softer and more flexible 
rubber, formed integral with the main body of the tyre. With a 
rubber tyre constituted in this manner, the greater portion of the 

is composed of material best suited to load~ , without 
either the tendency to wear by detrusion or ex ve kneading 


as the wheel rolls, or the tendency to wear by abrasion ; whilst | Stops which fit over the ring and each of the two outer rings has a 


the edges of the tyre are of a softer, tougher or more flexible 
nature, adapted to maintain close contact with the surface of the 
road, owing to their readiness to yield under the pressure to which 
they are subjected. (Accepted April 21, 1920.) 


SHIPS AND NAUTICAL APPLIANCES. 





» Oxshott. Selvage. Sm) Novem- 

appliances for use in 
salving sunken vessels or other ferrous ob and employing 
electromagnets , when energised and in contact with 
the object to be raised, to attach themselves to such objects and 
to take the of the objects to be salved. A submersible 


140,842. J. Neale 
ber 27, 1918.—The invention relates to 





b 
to that it may then be maved with The buoyan: j slots outer band turned on the outside of the eccentric bush 5 and block 6, a guard 11 
or cy jin ¢ on consisting a 
chamber 1 ts provided with a false bottom 2. Mounted thereon | diameter equal to the bore cylinder or liner, and is this adjustment mechanism eatin 

















































of fluid involving the use of a piston forming an extension of | °f Which are permanently affixed to opposite sides of the frame, 

the valve proper, an auxiliary or pilot valve disposed in the main | #24 two hooks slidably fitted thereon so that their position may 
| valve and operated by the sp! of the latter in such manner | be adjusted to sacks of different sizes, and will retain that 
that it is opened prior to the main valve to allow any steam | Position when the weight of the sack is suspended therefrom. 
behind the piston to escape and thus effect equalisation of pressure | A Tectangular frame A of flat metal bars is mounted on a 
on both sides of the valves, and a bridge member by which the | *Taverse bar a3 to be attached to the frame G of a potato 
pilot valve is normally held in place. The present invention | *°rting To opp sides a, al, of the frame A, 
consists in construction of such a valve whereby the pilot valve 
may be more readily fitted in and withdrawn from the main valve 
than hitherto. a designates the body of the valve, b the main 
valve operated by the spindle c and aa with an extension 
forming the piston d, the latter working in a cylinder e formed 
by an annular ag gens on the valve cover. main valve b 
is provided with a passage f to provide communication between 






















































two hooks B are fitted and permanently affixed, and two 
hooks C slidably movable mounted thereon. The hooks B 
are set facing op directions to the hooks C, so that 
when drawn apart stretch the material of the sack D 
mounted thereon and hold it securely in tion. The movable 
hooks C are so fitted as to lock or bind mselves upon the bar 
when the weight or tension of the sack pulls upon . _ The 
hooks B have two or more points c, cl, to accommodate sacks of 
different sizes. The movement of the movable hooks may be 
limited by pins inserted transversely into the bars. Fitments D1 
oa the smabine. Ths Orne A fs plovted or tiegen to tke back 
the underside of the piston and the outlet g to the engine, said | 08 ‘he e. ie Ss pivo or 
passage housing the ox valve h and fo the —- valve 5 | bar a5 so that it may be turned up out of the way when not in use, 
ati. The said auxiliary valve is operated by the spindle c, the | 4nd to it are fitted stops E to hold it in horizontal position. - 
head of the latter engaging as at il with the head of the valve. | (Sealed.) 
For the purpose of ope’ the main valve, the spindle isprovided 141,078. J. Miller, Derby, and G. Fletcher and Co., 
with a collar j to co-act with the bridge & inside the piston d at that | Limited, Derby. Crushing Mill. (2 Figs.) August 8, 
end remote from the main valve, there being a certain amount of | 1916.—The invention relates to sugar cane or like crushing mills 
clearance provided between the and k& when the valves are | and particularly to an improved means for the adjustment of the 
in the closed position. To ena the auxiliary valve A to be | trash turner relatively to the rollers with which it 5 
readily fitted and withdrawn, the bridge & is detachable and | According to the invention, means are provided for adj the 
connected to the piston d as by means of studs m a| bar and thereby the trash turner blade carried by it, simul- 
detachable portion / to an annular flange on the interior of the | taneously at both its ends, and from the open side of the mill. 
mn, the opening in the fone being sufficiently to enable | The turner 1 is mounted on the lower of the framing 2 
é auxiliary valve with spindle c to es, for fitting | between the two lower rolls in the case of a three-roller mill, 


to or withdrawal from the main valve >. (Sealed 
bolted or otherwise secured to it. Adjacent its upper edge 
w 


141,191. Swan, Hunter and Wigham Richardson haft passed 
Limited, Newcastle-on-Tyne, and F. Rowntree, Newcastle- 7 éis through it, which sh: carries an eccentric 5 


on-Tyne. Piston Rings. (6 Figs.) April 10, 1919.—The 
invention relates to Pepe rings of the kind in which the piston 
ring unit —— outer rings expanded by an inner ring. 
According to invention, a piston fey Mey has the inner and 
outer rings so constructed and arranged that the several rings are 
vented from turning relatively to each other. For this purpose 

he inner expansible ring is provided with slots adapted to receive 
























































portion cut away to also receive the stops, the inner ring fitting 
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shrouds b 
the juice away from it. (Accepted April 21, 1920.) 


